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The Sand-Washing Apparatus. 











Building the Brick Piers. 














Constructing the Vaulted Roof of Filter. Sedimentation Basin, Showing Aerating Outlets and Pumping Station. 


During the first four months of operation, September to December, 1899, there were seven deaths from Typhoid. For the corresponding period during the nine years 
ending 1898, the average number of deaths from Typhoid was 24—a reduction of 71 per cent. 


FILTRATION PLANT FOR THE CITY OF ALBANY, DESIGNED AND ERECTED FOR THE REMOVAL OF TYPHOID BACTERIA 
FROM THE WATER SUPPLY.—([See page 182.) 
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THE SUPREMACY OF THE MODERN MAGAZINE 
RIFLE. 

When the military attachés who are following the 

operations of the South Afriean war return from the 

scene of hostilities, they will bring with them a mass 


in its intrinsic value, in the pro 
future miiitary 
Not even the 


of information whien, 


fonnd effect which it will have upon 


operations, will be without a parallel. 
German war, or the heroic 


Russia, 


great battles of the Franc 


defence of Plevna against the battalions of 
many lessons as have been spelled out in that 
the veldt and 


mountains of South 


taught se 


creat school of instruction upon broad 


*+kopjes and precipitous 


No period in the world’s history has witnessed 


implements of war as 


such rapid lmprovement in the 
has marked the last quarter of a century; and it is 
ie to the initiative of the Boer militarv advisers, 


native and European, that there is represented in the 


present struggle not merely every type of weapon of 


ck and defence, but the most modern of each type 


that could be procured in the markets of the world 


Che important facts established thus far by the war 


small-bore 


are the supreme vaiue of the magazine 

rifle, especialivy when used with the spade in defence ; 
the necessity of keeping the artillery thoroughly up 
to date in respect to its range and mobility ; and the 
increased importance of cavalry in the strategy and 


t 


Although 


rifle, we 


modern warfare. 
the 


that 


. ; 
cs ol 


especially in the tac 


now with magazine 


the 


we are dealing just 


mention, in passing, though British 


wonl j 


artiliiery in the Natal campaign (with the exception of 


the more modern naval guns) was ofa type brought 
it was so far outranged by 


out only a few years ago 


the French and German guns of the Boers that the at 
tacking forces were placed at an enormous disadvantage 


So, too, the earlier operations of the British were ren 


dered inconclusive for the lack of mounted troops, 
turning movements being out of the question, and any 
temporary advantage gained through well-considered 
offset by the remark- 
soncentration of the 
It was not until the eall for 
deadlock 


army of eight 


maneuvering being wore than 


able mobility and rapidity of « 
burgher mounted troops 

was 
thon- 


war in less 


been answered that the 


cavalry had 
broken, 


sand cavalry 


General French and his 


completely tarning the tide of 
ian thirty days, 

But wost significant revelation of the 
the 


Das i spade an! a 


of all was the 


terrible power of the modern magazine rifle in 


} 


hands of a SkKilied marksman who 


bandolier of cartridges ready to hand. Its great range, 


its accuracy, and rapidity of fire, ar d the invisibility re 


sulting from the use of smokeless powder, enable an 
entrenched body of men to surround themselves with 
1 murderous zone of fire within whieh, unless there is 


is simple suicide for an attacking force 


ample cover, it 


to euter This zone, whose outer fringe extends in 
pen and level country fully two miles toward the 
enemy, isso wide that the attacking force is spraved 
with ballets long before it is close enough to see the 
entrenchinents, to say nothing of the troops that man 





them. On the-« ithe various ranges over which 


und measured, ena 


the attack is advancing are staked 
bling the defence to adjast its sights with mathematical 
precision, the attacking foree, during the first mile or 
more of its advavee is, to ail intents and purposes, 
fighting in the dark 

The situation was graphically drawn by Julian 


Ralph in his now celebrated deseription of the Modder 


a 


River battle, where forten long hours a whole army 
lay prone upon the earth to escape annihilation from 
the storm of Mauser bullets that swept the plain. ‘*In 


engagement after engagement,” he writes, *‘our men 


have thrown themselves upon the veldt, moved to do 
then 
vise or the flame 


them, and have 


the me 


so by @ hail of builets around 


fired away for hours at a time at 


of the enemy's fire, in trenches which they cannot 
see The day of the direct frontal attack except in 
cases of absolute necessity, as at San Juan Hill or in 


and where 


f numbers are not present 


the recent storming of I is over 


CAVAITV OF A Preponderance 


flanking movement, the attack must henee- 


to favor a 


forth obey the iwandate of the wagazine rifle, and halt, 
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The Mauser rifle, which has found such an able ex- 
ponent of its powers in the Boer soldier, is of a later 
pattern than that used in the Spanish-American war. 
It has a caliber of a little over a quarter of an inch 


(0-276) and fires a bullet which is 1°18 inehes long 
and weighs 11°2 grains, with a muzzle velocity of 2,388 
feet persecond. At 40 feet from the muzzle the bullet will 
penetrate 4's feet of deal. It has an extreme range of 
aud its trajectory, or curve of flight, is so flat 
space completely swept for infantry is 1,969 


215 miles, 
that the 
feet, and for cavalry 2,297 feet. 

Nevertheless, despite its deadly nature, the maga- 
zine rifle is a merciful weapon, and paradoxical as it 
may seem stands second only to the Red Cross as an 
For in the 
first place the wounds inflicted, unless it hit a vital 


alleviating ageney of the horrors of war. 


point, are mere pinpricks compared with the effects of 
the old large-bore rifles, and in the second place the 
impossibility of fighting with any hope of suceess in the 
open has driven the soldier to cover, with the result that 
desperate as has been the bravery on both sides in this 
enud-of-the-century struggle, the percentage of losses 
has been the lightest in the history of warfare. 

i ee a 

NEW YORK’S WATER SUPPLY—PRESENT AND 
FUTURE CAPACITY. 

At the present junctare, when the notorious attempt 
of a private corporation to obtain absolute control of 
all possible sources of New York’s future water supply 
is under discussion, a review of the present condition 
and future possibilities of the existing water supply 
systems of Greater New York will be of special interest. 
This, the greatest of all important questions of municei- 
pal administration, should receive the eariy and un- 
divided attention of the three millions of inhabitants 
whose health and comfort it so vitally affects, and it 
is the daty of every citizen in the presence of sucha 
mowentous problem as has been raised by the pro- 
posed Ramapo scheme to acquaint himself, at least in 
a general way, both with the present condition and 
the future possibilities of the city’s water supply. 

In making the present necessarily brief review of 
the question, we cannot do better than consider separ- 
ately the water supply of each of the five boroughs 
which compose the New York city of 
to-day. Of these, by far the most important are the 
Boroughs of Manhattan and the Bronx, whose sources 
of water supply are topographically closely related. 


consolidated 


The two million inhabitants of these boroughs de- 
pend for their supply upon three watersheds, those of 
the Croton, the Bronx, and the Byram Rivers. The 
drainage area of the Croton River its tributaries 
Dam is 338 The 
records of the past thirty-three years show an average 
annual rainfall of with a maximum of 63°5 
inches in 1888, and a of 38°6 inches in 1895. 
The average total annual supply from the Croton water- 
shed, supposing the whole amount to be utilized, is 
about 147,000,000,000 gallons. Prior to 1870 there was 
no reserve supply of this great total held in storage 
except in the small lake formed by the Croton Dam, 
from which the Old Aqueduet drew its water. Subse- 
quently to that date various storage reservoirs have 
streams in the water- 


aud 


above the Croton square wiles. 
{8 inches 


Minimum 


been formed across the different 
there are eight in active use, 
with the total capacity of 40,500,000,000 gallons. Be- 
low these, two or three miles from the mouth of the 
river, is the great Croton Dam, to be completed in 1902, 


shed, until at present 


whieh will provide an additional storage capacity of 
25,000.000.000 In the operation of the reser- 
voirs the policy is to keep them full to the lips of the 
the thus 
on such days as demands of the city 
the the tiver. As the minimam 
average daily flow of the Croton River, in the driest of 


gallons 


drawing water stored 
the 


Croton 


dams, only upon 
exceed 


flow of 


the last thirty-three years, was 250,000,000 gallons, and 
the daily consumption of water by the city is 98,000,000 
gallons, it will be seen that there is an ample margin 
of supply over the demand. In the last report of the 
Department of Water Supply of the City of New 
York, it was stated that the department is prepared, 
in ease of necessity, to deliver a daily water supply of 
200,000,000 gallons for two hundred consecutive days, 
irrespective of the natural flow of the Croton River. 

The supply of water for the Borough of the Bronx 
is derived from the Bronx River with a drainage area 
of 13% square miles, and the Byram River with a 
drainage area of 844 square miles, and the daily supply 
at present amounts.to 14,000,000,000 per day from the 
former and 19,000,000 gallons per day from the Byram 
River. 
Croton watersheds by means of two aqueduects—the 
Old Aqueduet, with a capacity of 80,000,000 gallons per 
day, and the New Aqueduct, with a capacity of 500, 
000,000 gallons per day. The Bronx and the Byram 
Rivers deliver 20,000,000 gallons per day, 
bringing up the total daily conduit capacity to 400,- 
000,000 gallons 

The Borough of Brooklyn is supplied with water on 
an entirely different system from that in use for Man- 
hattan and the Bronx, the difference being due to the 


The water is conveyed to the city from the 


conduits 


topography of the watersheds and the intervening ter- 
ritory through which the supply is conveyed to the 
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distributing systems. The New York supply flows by 
gravity from the source to the distributing mains, 
while only a portion of the Brooklyn system consists 
of a gravity supply, a large percentage being pumped 
into the conduits from wells and from bodies of water 
which lie below the level of the conduits. With a few 
exceptions the Borough of Brooklyn derives its entire 
water supply from a watershed within the boundaries 
of the county in the present Borough of Queens, which 
embraces the southerly slope of the central ridge of 
Long Island and the plains which extend south of it to. 
the shores of Jamaica and Hempstead Bays. Its total 
area is 150 square wiles. Within this area are located 
seventeen separate ponds or reservoirs for the storage 
of water, which havea total area of 491 acres and a 
total storage capacity of 1,283,000,000 gallons. During 
the last twelve years it has beeu necessary to supple- 
ment this water supply by means of weils and pump- 
ing plants, and these have grown so rapidly that at 
present there are sixteen stations which draw water 
from 953 wells of from 2 to 8 inches diameter. The 
total daily capacity of these weils is 57,500,000 gallons. 

The avarage daily Brooklyn supply for the year 1898 
was 93,573,500 gallons, while 10,500,000 gallons were re- 
ceived from private water companies of which the 
Long Island Water Company and the Flatbush Water 
Company are the most important. This makes a total 
supply of 104,073,500 gallons for a population of 1,179,- 
100 souls, at the per capita consumption of 88°3 gallons. 

Comparing now the water supply of Brooklyn with 
that of Manhattan and the Bronx, we find that in the 
latter borough the daily use of water rose to 243,000,- 
000 gallons for a population of slightly over 2,000,000, or 
a consumption per capita per day of 121 gallons. To 
quote the words of the Department of Water Supply 
in their Annual Report, the Brooklyn rate of 88°3 gal- 
lons per capita ‘is very liberal and awple for all pur- 
pose of comfort, health and safety ” the per capita con- 
sumption of 121 gallons of Manhattan and the Bronx 
being considered as ‘altogether extravagant and on- 
necessary,” the departinent being of the opinion that 
“enormous quantities are carelessly and wantonly 
wasted without any possible benefit in any direction.” 

Manhattan and the Bronx, however, as we have 
seen, have a liberal margin to , > upon, the average 
annual supply being 147,000,000.000 gallons, as against 
a consumption for the year 1899 of 92,000,000,000. In 
the Borough of Brooklyn, on the contrary, the per 
capita rate of consumption wast necessarily be dimin- 
ished, since the population will continue to grow 
whether extensions of the water system are made or 
not. ‘The needs of the immediate future can be met 
by sinking additional wells at the existing pumping 
stations, by an increase in the capacity of pumping 
machinery, and by an enlargement of the conduits. 
The time, however, is not far distant when it will be 
necessary to acquire additional watershed area to meet 
the future growth of the borough. 

The Borough of Queens is supplied from four public 
water plants with a combined daily capacity of 
8,347,000 gallons, and about 1,500,000 gallons are sup- 
plied under a contract with the Citizens’ Water Sup- 
ply Company. The department is of the opinion that 
the anticipated growth of this borough will demand 
large additions to the present capacity of the water 
supply, proportionate aud incident to the necessities for 
increasing the Brooklyn supply. As any additional 
supply for the Borough of Brooklyn will have to pass 
through the Borough of Queens, it will be advantageous 
to treat the two systems as one in any scheme of en- 
largement. 

The problem in the Borough of Richmond, like that 
in the Borough of Queens, is, of course, relatively in- 
significant compared with that of the Bronx, Manhat- 
tan, and Brooklyn. There is one small public water 
plant at Tottenville with 1,000,000 gallons daily capac 
ity. There are also two private water companies 
which, combined, are pumping a daily supply of 
6,500,000 gallons. The problem of the future supply 
as regards this borough is not to be considered as 
pressing. 

In summing up then, we find that Manhattan and 
the Bronx. with a daily per capita consumption greater 
probably than that of any city in the world, have still 
at command an annual surplus of supply over consump- 
tion of 67,000,009 gallons ; while the Boroughs of Brook- 
lyn and Queens are practically without reserve at the 
present consumption per capita of 83°3 gallons. No 
immediate anxiety need be felt for the future water 
supply of the Borough of Richmond. In a future issue 
we shall consider the notorious Ramapo scheme and 
its bearing upon the interests of the second greatest 
city in the world. 


we oe 


AMERICAN EXPERIMENT STATIONS AT THE 
PARIS EXPOSITION. 

Among the many econowie exhibitions that our gov- 
ernment will ake at Paris especial interest attaches 
to that of the United States Experiment Stations, from 
the fact that it will show the great progress made hv 
them sinee the Paris Exposition of 1889, when the sta- 
tions made only a small showing. as they were just be- 
ginning active operations uuder the Hatch Act. Thear- 
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ngement and shipment of this exhibit, which has 
been perfected was in charge of Dr. W. H. Evans, of 
Office of Experiment Stations, at Washington, who 
, supervised the preparation of the charts and pho- 
rraphs exhibit, and will go to Paris to install the 
hibit. 

\t their recent meeting in Minneapolis, in 1897, the 

ociation of American Agricultural Colleges and Ex- 
iment Stations, adopted a resolution in favor of a 
perative experiment station exhibit at the Paris 
sition. A committee was placed in charge of the 
rter and the stations were invited to contribute ma- 
iis and eharts illustrating special features of their 

rk and results, original pieces of apparatus, models, 
.igns, ete. As prepared, this material was shipped 
Dr. Trae, Director of the Office of Experiment Sta- 
1s, in Washington, who made a collection of photo- 
phs and publications of the stations, a monograph 
the experiment station enterprise of this country, 
| looked after the temporary installation of the ex- 
it and its final shipment. 

{his conmendably comprehensive exhibit contains 

» following, among other features : 

\ photograph exhibit of about 750 selected pictures 
of station buildings, grounds, laboratories, apparatus, 
experimental plants, herds, and other features, and a 
«olleetion of photographs of the station directors and 
.taff members. mounted in groups on sheets of heavy 
cardboard, 22 by 28 inches, is displayed in portfolios of 
twenty-four each. 

A series of root cages from the North Dakota station, 
shows the formation of the roots of maize, wheat, flax, 
and brome grass; models of sweet potatoes, peppers, 
apples, and plums exhibited by the Iowa and Minnesota 
stations illustrate varietal differences ; and an exhibit 
of salt bash from the California station show species 
of proved value for strongly alkaline soils. Electrical 
deviees for determining the salt content, temperature, 
and moisture content, and a series of samples illustra- 
ting the typical agricultural soils of the United States, 
represent the work of the Division of Soils of the 
United States Department of Agriculture. The Cali- 
fornia station sent six typical soils of that State, and 
specimens showing -the results of mechanical analyses 
of each type of soil, and Hilgards’ soil elutriator for 
mechanical analysis. 

Animal and vegetable fats, chemically pure proteids 
separated from the seeds of various plants, a collec- 
tion of one hundred weed seeds, an insect cabinet, a 
gas desiccator for drying hydrogen gas used in moisture 
determination, models of round and stave silos an ap- 
paratus for the rapid cooling of wines, a pressure ap- 
paratus for experiments with solution under very high 
pressure, a model of the Atwater-Rosa respiration 
calorimeter and a full-sized bomb calorimeter are in- 
cluded in the exhibit. 

California furnishes an olive exhibit. of fifty samples 
of olive oils and over two hundred samples of olive pits 
used in the classification of varieties of olives ; and 
Alabama sends a collection of mounted specimens of 
cotton of seventy-two selected and cross-bred varie- 
ties. 

Original apparatus for investigations in vegetable 
physiology are shown, including an auxanometer for 
experimental work on the rate of plant growth ; an 
apparatus for determining the rate of transpiration of 
plants, from the West Virginia station; and a centri- 
fuge, used to study the effect of gravity and centrifugal 
force upon germinating seeds, from the Indiana sta- 
tion, 

A principal exhibit is that of the dairy industry, in- 
cluding cheese models from the New York State sta- 
tion, showing the effeet of the fat content of the milk 
on the size of cheese produced; a collection of forty- 
eight cultures of dairy bacteria, from Connecticut; the 
original Babcock milk tester, two more modern forms 
of the apparatus for hand and power operation, with a 
complete collection of the apparatus used in the Bab- 
cock test. The Seovell milk-sampling tube, Wisconsin 
curd test, Marshall rennet test, acid bottles, and other 
minor apparatus are also included. 

Irrigation, a subject to which this country has given 
much profitable attention, is represented by an ex- 
hibit of apparatus and models, containing a hydro- 
phore tofdetermine the amount of silt carried by water; 
a nilometer, used to weasure the amount of water pass- 
ing through streams, flumes, and ditches ; a current 
eter, water register, etc. 

The enormous literature of the experiment station 
work, greater in extent than that of all other countries 
combined, is represented by a large number of charts 
and enlarged pictures showing the result of experiment 
station work on a wide range of subjects, a complete 
set of bound bulletins and reports numbering several 
hundred volumes, and many miscellaneous publica- 
tions of the stations, together with over one hundred 
books on agricultural subjects written by station 
officers, 

Even far away Hawaii comes in for its share of the 
honors, with an exhibit of sainples of rocks, lavas. lava 
produets, soils, varieties of sugar cane, and samples of 
scricaltural prodnets, such as coffee, rice, and sugar. 
{n the breadth of its conception and its complete set- 
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ting forth of the marvelous results attained in this 
country in one decade this exhibit is destined to bea 
revelation to students and economists from other lands. 





AN ADMIRALTY BOARD FOR THE NAVY. 


It is announced that in a few days there will be pro- 
mulgated an order, signed by Secretary Long, which 
will create a board of officers of bigh rank, correspond- 
ing to the General Staff or Admiralty Board of 
European naval powers, with Admiral Dewey at its 
head. It is stated that this board will constitute a 
permanent strategic committee, whose duty it will be 
to waintain the navy at a high standard of efficiency, 
to arrange for home defence, and for the operation of 
our fleets, and in times of war to advise the govern- 
ment as to the proper strategy to be employed. The 
Genera! Staff is to consist of six ex-officio members, all 
of them naval officers. At the head of it will be the 
Admiral of the navy. It will also inelude the Chief 
of the Bureau of Navigation, the Chief Intelligence 
Officer of the uavy and his principal assistant, and the 
President of the War College and his principal assist- 
ant; the three other members are to be officers of the 
grade of a commander or higher. 

The Genera! Staff must meet in Washington once a 
month, and twice in the year it must be in session for 
at least a week. It will be kept fully informed as to 
naval matters abroad, and it will be concerned with 
the considerations of plans to be carried out in the 
event of war with certain foreign nations. The Gen- 
eral Staff is also expected to advise the Secretary of 
the Navy in matters pertaining to our naval establish- 
ment. While it will not supersede the Board of Con- 
struction, it will act in general along parallel lines and 
will consider and advise upon subjects dealt with by 
that Board. Our readers will see in the organization 
of the General Staff, the perpetuation in many respects 
of the functions of the Naval Ward Board of the late 
Spanish-American war. That, however, was a tem- 
porary organization; whereas the Geveral Staff, by rea- 
son of its perfect familiarity with and study of possible 
problems which would arise in a naval war, would be 
in every way better furnished for the emergency than 
its predecessor. 
incest ihc enatmeennsnegecs 
THE NEW NAVAL PROGRAMME. 


The most satisfactory feature in the naval programme 
agreed upon by the House Committee on Naval Af- 
fairs, is that the secretary is authorized to contract for 
armor plate at $545 a ton, for the purpose of com- 
pleting the ships, the construction of which has been 
delayed by the unfortunate armor plate controversy. 
The amount required is 7,400 tons. It is very gratify- 
ing to see that there was a majority in the committee 
which was in agreement with the government experts 
in believing that it would be foolish policy for the gov- 
ernment to undertake the construction of an armor 
plant, whose cost would not be less than $5,000,000, It 
was urged by these gentlemen that unless provision 
were made for supplying armor to the ships which are 
now awaiting it, it would be foolish to enter upon the 
construction of new ships, as an unarmored battle- 
ship was for purposes of active service worse than 





useless. 

The committee is in favor of the 
two new battleships and three armored cruisers of 
about the same size as those authorized in the naval 
programme of last vear, and three protected cruisers. 
The battleships will be 13,000 to 14,000 tons and the 
armored cruisers about 1,000 tons less in displacement. 
The designs, as far as they were made known last 
year, appeared to be admirable in every respect, and 
ov. only regret is that the new programme does not 
call for twice as wany of these ships as have been 
recommended, Of protected cruisers we can only say 
that we sincerely hope they will not be a repetition 
of the very inferior design represented by the ‘ Den- 
ver” class. Sixteen-knot unarmored vessels may com- 
mend themselves as a profit-earning contract to 
the contractor, but for the practical purposes of a 
modern navy they will prove to be of. very limited 


construction of 


value. 

The question of sheathing the new ships is left to 
the discretion of the Secretary of the Navy, and the 
important question of the construction of ships 
in the Government navy yards to which we made 
lengthy references in our last issue, was passed over. 
As the law requires the letting of contracts for new 
vessels to the lowest bidder, the matter as far as the 
House Committee on Naval Affairs is concerned, 
stands where it was. It will be necessary for the 
Secretary of the Navy to obtain. specific authority 
before he can authorize a warship’s construction in our 
navy vards. It will be remembered that the depart- 
ment was in favor of the construction of several gun- 
boats, but owing largely to the recommendations of 
Admiral Dewey, who is opposed to the construction of 
gunboats and in favor of the construction of more 
battleships, the committee compromised the matter 
by reporting in favor of the battleships, as stated 
above, although more vessels of that type have not 
been recommended by the Department. 





179 


TONING LANTERN SLIDES AND BROMIDE PRINTS 
BY FERROCYANIDE OF COPPER. 

Although the colors, various shades of black, pro- 
duced by the ordinary development of lantern siides 
and bromide prints are so far satisfactory, it is apt to 
become monotonous when any considerable number is 
exhibited; and hence the 
toning, to secure various shades of other and especially 
warmer colors, 

Success in this direction has generally come throug! 
the use of some of the rarer metals, gold platinum 
iridium, uranium ete., although there always seems to 
have been a feeling that copper, itself one of the col- 
ored metals, should lend itself to a cheaper and proba 
bly better method than either of them. 

It wus easy enough to make the insoluble ferricyan 
ide of copper, but the problem was to find a solvent by 
which it could be made and kept in solution so that 
the silver of the image could reduce it to an insoluble 
ferrocyanide, the coloring body, without at the same 
time staining the paper or acting on the gelatine 

Mr. W. B. 
Ferguson, an accomplished chemist as well as a Q. C 
after several vears’ experimenting, found the desired 


desire, by some method of 


And this has at last been accomplished. 


solvent in neutral potassie citrate, neutral citrate of 
potass, and at a recent meeting of the Royal Photo- 
graphie Society, traced the paths through 
which he had been led to the desirable result; giving 
practical illustration of the ease by which prints could 
be toned to various colors from deep black to bright 


devious 


cherry red, the only modification being the time they 
were left in the solution; and showing lantern slides in 
all these colors. Through these paths it is needless to 
follow him, but it may be said at once that the discus 
sion that followed showed that in the opinion of those 
present the method was the best, as it certainly is the 
cheapest that had yet been proposed. 

The material, potassium citrate, copper sulphate, and 
potassium ferricyanide, is first made up into ten per 
cent solutions in which state they will keep indefintely, 
but should not be mixed until they are about to be 
used, The following is the formula, and the solutions 
must be mixed in the order prescribed : 


Copper sulphate (10 per cent solotion)..............665. 75 ¢.c.m 
Potassium citrate (neutral)... ........ cccccccccccces 70 C.c.m 
Potassium ferricyanide, ............cse0ccceeees 66 ¢c.c.m 


Parts may be substituted for cubic centimeters by 
those who may not have metric measures, and if half 
drachws are taken for parts the result will be very 
close to the quantity prescribed 

To those having a doubt as to how best to set about 
making ten per cent solutions it will be sufficient to 
say, that as the dealers ounce contains 437°5 grains, all 
that is necessary to make that quantity into a ten per 
cent solution isto wark a bottle at the puint reached 
by nine ounces and fifty minims of water, put the ounce 
into the bottle and fill with water to that point. Each 
minim of such a solution will contain one 
With liquids in 
the ten 


measured 
grain of the substance in solution 
stead of solids, the bottle should be marked at 
ounce point, a measured ounce placed in the bottie and 
the bottle filled up to the mark with water. 

In toning with this solution of cuprie ferricyanide in 
potassium citrate, the soluble ferri salt is supposed to 
be by the action of silver of the image reduced to the 
insoluble ferro, which is deposited in situ; and being a 
bright red, the various shades of color arise from the 
black of the original image showing less and less 
through that red until it ceases to show atall. The 
method of toning is simplicity itself, all that is neces 
sary being to place the developed fixed and washed 
slide or print in the solution and when th» 
color has been reached, to wash in a few changes of 
After use the solution is thrown away. 


desired 


water. 
-— es Ore 
DEATH OF A NOTED INVENTOR. 

James G. Smith one of the pioneers of the telegraph 
died on March 13. He is best known for his invention 
in conjunction with Joseph B. Stearns of the duplex 
system of telegraphy. He was one of the first 
graph operators to receive by sound. He was born in 
New Hampshire in 1836. He served his apprenticeship 
under Joseph B. Stearns, aud while in the office at 
Durham N. H., he took off by sound a three thousand 
word foreign news despatch for one of the local news- 


tele- 


papers ; this feat brought him considerable fame. He 
started working the first repeaters in Utica, Cleveland, 
Louisville, and Pittsburg and during the Civil War was 
in charge of all dispatches going between New York 
and the South, and was virtually a governwent official. 
During the draft riots when his own telegraph lines 
were torn down, Mr. Smith was sent out with a foree 
of picked men to keep the lines clear so that commu- 
nication Boston would off. He 
connected with a large number of various telegraph 


with not be eut was 
companies and the duplex system which he invented 
in collaboration with Mr. Stearns was used on the line 
between Boston and New York, the company being 
known as the Franklin Company. 1885, Mr 
Smith turned his attention to telephones entirely and 
the last days of his life were spent in working up pat- 
ents and inventions in telephones, 


Since 
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THE PRINCESS CHRISTIAN HOSPITAL TRAIN FOR 
SOUTH AFRICA. 
BY HM. J. SHEPSTONE 


The military train, which was recently 


built by the Birmingham Carriage and Wagon Com- 


hospital 


pany, Limited, of Birmingham, England, was in 


many rewarkable piece of engineering, 
and interesting not only on aceount of the fact 
that it is the first really efficient hospital train 


because of its superior 


ways a 


ever built in England, but 
finish and the quick time in which it was built. 
Hitherto it has been the practice of the British 
government to utilize ordinary carriages when the 
necessity has arisen for coaveying large bodies of 
This has been 
done by clearing the carriages of all internal fit- 


wounded men from place to place. 
cings and fixing an iron frame across the compart- 
ment on which stretchers could comfortably be 
placed. Admirable as this scheme undoubtedly 
emergency, it is, nevertheless, a poor 
ared with the adinirably-equipped 
hospital trains which are to be found in both the 
And it is probably 


18 In cases of 


makeshift com; 


German and Russian armies 
owing to the fact that the South African lines are 
of auch narrow gage, viz., 3 feet 6 inches, that the 
Red 
eonustructed 
Africa. The society was prepared to purchase 
and adapt from makers 
structing carriages for the South African railways, but 


(‘ross decided to 


build a specially 
South 


Sor lety 
hospital train for service in 
who 


-oaches were con- 


not being able to obtain them quickly enough, the 
committee determined to have a train specially built 
and equipped for hospital work, 


The train itself consists of seven coaches or carriages 


each 36 feet in length. They run on ordinary bogies 
and are fitted throughout with the vacuum brake. 
They compare very favorably with the ordinary Eng- 


dimensions, being 8 feet wide and 8 


lisl 


feet 


carriage in 


high, inside 


meas 
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These frames rest on iron brackets securely 
fixed to the sides of the compartments at the requisite 


placed. 


height. When it is desired to place a patient on a bed, 


the frame with its mattress is taken down, carried to 
the ambulance, and the invalid laid upon it. 


The bed 





THE DINING-ROOM. 


is then lifted back into the carriage and raised to the 
required level by an ingenious arrangement of pulleys 
fixed to the roof. One man can easily raise the bed 
with its precious burden by the aid of the pulleys, 
leaving the other bearer free to guide it to its proper 
position. 

The first compartment of the last coach is an ex- 
tremely up-to-date kitchen with a 4-foot 6-inch cook- 
ing range. Adjoining this is the compartment for the 





urement, though it may 
be added that the latter 
are designed fe 


ra gage 


of 4 fect 8 inches 
compared with the 3 
foot 6inch gage in 
South Africa. In the 


matter of ventilation, 


the hot climate of South 


Africa has becn taken 
into consideration, and 
broad. wide steps have 


the train, 
to the 


easy 


been fitted to 


t access 


sO tha 
carriages is made 


when no platform is 


available. The doors of 
the carriages, too, have 


been built specialir 
wide. 

The first two coaches 
are each sub-divided 
three compart- 
The first 
partment in the former 


coach has been ingeniously fitted with cupboards for 


into 


ments. com- 


storing linen, bandages, and the necessary parapher- 
nalia essential to a fully-equipped traveling hospital. 


At the extreme end of the compartment is a large 
chest for soiled linen, which is lined with zine and 
well ventilated. The second compartment contains 
beds for two wounded or invalided officers, and is 


nicely furnished. These beds, however, are so de- 


signed that they act the double purpose of seats by 
The third 
compartment is similarly fitted for 


day and beds by nigh*. 


two lady nurses. 

The second coach is probably the 
interesting, the com- 
partments into which it is divided 


most three 
colInprising a doctor’s room, dining- 
last is 

racks 


room, and surgery The 


equipped with shelves and 
for holding bottles and glasses, and 
so arranged that there is no fear of 
the 


Along one 


there being broken through 
movement of the train 
runs a 
wide pur- 


poses, while sufficient space is left 


side of this compartment 


bench for lispensing 
for an operating tabie. 

The next four coaches are known 
all fitted 


Each coach contains twenty- 


as the wards, and are 


alike 
two beds, eighteen for invalids and 
four for the orderlies. The arrange- 


ment of these beds is both ingeni 


1" 
ons and unique. They are ranged 
coaches in 


three tiers, leaving a passageway, 2 


on either side of the 


feet 6 inches in width, down the 
center of the coach. The beds 
themselves consist of a light iron 


frame, on which a hair mattress is 


NURSES’ COMPARTMENT. 





guard, and beyond that is the larder or pantry. Every 
available corner from one end of the train to the other 
has been called into requisition. Lockers, drawers, 
shelves, and racks have been constructed in the most 
wonderful fashion in every conceivable nook and cor- 
ner. Even the roof, of some of the coaches have been 
utilized and turned into natty little cupboards. Every 
coach can boast of a lavatory and closet, as well as a 
swall stove for heating a kettle of water when re- 
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quired. The interior of the coaches is most beauti- 
fully finished in white enamel, which gives it a cheerful 
appearance and the impression of plenty of room. 
The train is built on the corridor principle, and one 
ean walk right through its whole levgth, passing from 
ward to ward, for a distance of over two hundred 
feet. 

The train is known as the Princess Christian 
Hospital Train, and is so named for the following 
reason: The train has been constructed to the 
order of the British Central Red Cross Committee, 
who purchased it from their funds. The largest 
amount was contributed by the inhabitants of 
Windsor, who expressed the desire that the train 
should be named after Her Royal Highness, and 
as the balance which was needed was supplied by 
her, the request was naturally acceeded to. It 
may interest many to know that the cost of this 
unique hospital on wheels was only £7,000, or 
about $35,000. 

The whole seven coaches were ready for ship- 
ment within ten weeks after the contract was 
signed. The contractors in the present instance, 
the Military Equipment Company, Limited, of 
Pall Mall, London, are undoubtedly to be con- 
gratulated on the able manner in which they 
performed their work. Their agreement with the 
Red Cross Society was to supply a train of seven 
eoaches in twelve weeks. The Birmingham Rail- 
way Carriage and Wagon Company, Limited, who un- 
dertook to build and fit up the train, entered heartily 
into the affair, while of course the skill and knowledge 
of the medical department was readily forthcoming 
the moment it was needed to best settle any little de- 
tail as to the interior fittings of the coaches, ete. We 
may also add that before the train left for its mission 
of merey in South Africa it was inspected by Her 
Royal Highness, Princess Christian, who expressed 
herself highly pleased 
with the able manner 
in which the whole ar- 
rangement had been 
earried out. The coach- 
es are built in sections, 


and aro now on their 
way to South Africa 
packed in 157 cases, 


having a total weight of 
167 tons. Each pack- 
age is numbered and 
marked to facilitate the 
work of reconstruction, 
and it is estimated that 
the train will be ready 
for use three days after 
arrival. 
CS ee 
The Adulteration of 
Food Products, 
For a 
time the Senate Com- 
mittee on Manufactures 
has had under way 
an investigation into 
the extent to which food preparations are made the 
subject of adulteration, and their report has been 
submitted to the Senate. The evidence seems to show 
that our peppers, cinnamon, cloves and spices, gener- 
ally, including ginger and mustard are adulterated, 
the amount depending upon the man ordering the 
article; in some cases it reaches sixty per cent. Of 
course, in the case of butter, cheese, and flour, tho 
practice of fraud can be more easily detected than in 
the falsification of spice. The 


considerable 
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committee has taken the ground 
that the sale of deleterious and un- 
healthy food products should be 
prohibited and where the adultera- 
tion is harmless and the goods 
cheapened, they should be marked 
for what they are. One method of 
dealing with the difficulty contem- 
plates putting important food pro- 
duets under the internal revenue 
law, as has been done with flour, 
filled cheese and butter. It is said 
that the poor flour bill has abso- 
lutely prevented the sale of adul- 
terated flour and has increased, ac- 
cording to Bradstreet’s, the sale of 
American flour 25 per cent in other 
eountries. Another plan contem- 
plates the establishment of a board 
which shall fix the standards for 
food, drink and drugs. Of course, 
the same rule should apply to for- 
eigners who manufacture goods to 
be sold in this country. 

MARCONI thinks that the present 
limit of 86 miles for wireless tele- 
graphy will shortly be raised to 150 
miles, 
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ELECTRIC ALARM TRY-COCK FOR 
BOILERS. 

A very ingenious arrangement for sounding an elec- 
tric alarm when the water in the boiler has fallen be- 
low a safe level, has been introduced by the Electric 
Boiler Protection Company, of 9-13 Maiden Lane, Man- 
hattan, New York city. The device is a safeguard 
against explosions or injuries to any steam boiler 
made. 

Fig. 1 represents the apparatus in perspective. 
2 is a partial section. 

The lower try-cock is provided with an expansion 
chamber, composed of a concave wall and a diaphragm 
hermetically sealed together. The diaphragm is de- 
signed to engage a spring-pressed plunger carry- 
ing a contact point, which, when it touches the 
opposite contact point of binding post, completes 
the electric circuit. 

When the water in the boiler is above the 

vel of the try-cock, the parts will be in the posi- 

on shown in Fig. 2. But when the water in the 
voiler sinks below the normal level, steam enters 
the try-coek, heats the air in the expansion cham- 
ber, forees the diaphragm against the plunger, 
which in turn completes the circuit as it touches 
the contact carried by the binding post. The 
alarm sounded will immediately inform the at- 
tendant engineer that the water in his boiler has 
sunk dangerously low. The cooling of the air in 
the expansion chamber returns the parts to their 
normal positions. 

As many alarms as may be desired can be dis- 
posed about the building. A group or nest of 
boilers protected in the manner described, may 
be wired to an annunciator, thereby showing 
which boiler needs attention. Switches can be 
provided to cut off the alarm, until the cocks cool off, 
thus saving battery current and the unnecessary noise 
of incessantly ringing bells. 

The device takes the place of the lower try-cock, and 
can be attached to any boiler in a few moments. 

THE CREEPING OF RAILS ON THE EADS BRIDGE, 
8ST. LOUIS. 

In response to our inquiry as to the exact amount of 
rail creeping on the Eads Bridge and the means 
adopted to accommodate it, we have received the fol- 
lowing very interesting letter from Mr. N, W. Eayrs, 
the superintendent of structure, who replies as 
follows : 

“T have your letter of the 8th inst., making inquiry 
about the amount of rail creeping on the Eads Bridge. 
This movement of the rails oceurs not only upon the 
spans, but also upon the east approach trestle; the 
movement on the latter is, however, considerably less 
now than it was before the trestle was reconstructed. 
The original structure was very light, and in conse- 
quence there was an unusual amount of elasticity in 
the floor. The creeping occurs always in the direction 
of the traffic; that is to say, the west-bound track 
runs west and the east-bound track east, and varies in 
aluount with the variation in tonnage passing over the 
rails. The movement is dependent on the elasticity 
of the track supports; with increased stiffness in the 
floor system the amount of rail movement is decreased ; 
in fact, several years ago a portion of the east approach 
trestle, a wooden structure about 1,000 feet in length, 
was filled and the track put on the ground. In this 
portion the rail movement almost entirely disappeared. 
As corroborating my opinion that the rail movement 
is caused by the elasticity of the road-bed, I may men- 
tion a section of track on the Canadian Pacific, which 
was laid on a soft marsh. If my memory serves me 
rightly as to the amount, this section of track moved 
two feet under a single train. 

In the month, April 15 to May 15, 1899, some meas- 
urements of the movement were wade at two points, 
oue on the center span of Eads Bridge, and one at the 
west end of a 5° 43’ curve on the east approach. The 
movements were as follows : 
Eastbound Track. 


AN STEAM 


Fig. 





Westbound Track. 


North Rail. South Rail. North Raii. South Bail. 
Center span.... 17 ft. gin. 19ft. 44gin. 19 ft. gin. 12 ft. 7% in. 
dastapproach. 2“ 9 “ 47" 7 * s° Be“ SB 2 


The rails on the east approach have a much larger 
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ran between creeping points than on the bridge, which 
accounts for the increased rail movement. 

Attempts were made at one time to check this move- 
ment, but it was found inadvisable to continue the ex- 
periment, as the strain on the fastenings was sufficient 
to tear fish-plates in two, or to shear off a %-inch track 
bolt. Accordingly the track was kept continuous by 
inserting pieces of rail of various lengths at the end 
where the movement commenced, and removing cor- 
responding pieces at the other end. At either end of 
the bridge there are cross-overs which of course must 
be kept in line; at these points, therefore, the rail 
movement require control; there are also two points 
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on the east approach on each track which require pro- 
tection. Accordingly there are eight “creeping 
plates” as we call them, in the track. 

In order to,avoid the necessity of keeping a supply 
of pieces of rail from 2 inches long to 30 feet long at 
each place, and to dispense with the necessity of keep- 
ing a trackman to watch these places, we put in, about 
fifteen years ago, a device which is shown on the ac- 
companying drawing. This device consists of a pair 
of switeb points, rigidly held to gage by forming part 
of an iron frame which is bolted to the ties, The 
main railsof the track which is ahead of the device— 
that is, in the direction of the traffic—extend outside 
of the switch points. A full rail is 
eoupled on to the main rail, which, 
in the case of a trailing point, drags 
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report by Consul-General Frank H. Mason and we 
take pleasure in publishing an abstract of his paper. 

The process is the joint discovery of Mr. G. Behrend, 
a Hamburg engineer, and Dr. Zimmermann, of Lad- 
wigshafen. 

It is plain that, with all progress which has hitherto 
been made in steam engine practice through higher 
pressures, superheated steam, economical cut-offs, or 
successive cylinders, there is always an important and 
inevitable loss of heat energy when the steam, having 
done its work, is discharged into the open air or 
changed back to water by contact with cold water in a 
condenser. When the exhaust is into the open air, the 

steam has a temperature of about 100° Celsius 
(212° F.); when it passes into a condenser, the 
steam has a temperature of 60° to 70° Celsius (140 
to 160° F.), according to the vacuum. The cor- 
responding lateut heat of steam, given up upon 
change of form from steam to hot water, has 
hitherto run to waste in the condensing or cooling 
water, or in the air. Messrs. Behrend and Zim- 
mermann attacked the problem of utilizing this 
wasted caloric by employing it to create a new 
supply of steam by evaporating some liquid which 
has a lower boiling point than water, and for this 
purpose they chose, after many experiments, sul- 
phurous acid (H, 8O,), which is not only cheap 
and easily obtained, but has the further advantage 
of a viscous consistency and lubricates the inner 
working surfaces of the wachinery without cor- 
roding them. Their demonstrations, although 
not practically conclusive, were so promising that 
Prof. Josse, as a technical authority on this sub 
ject, took up the problem, and, after several 
months of highly satisfactory laboratory experi 
ment, caused to be constructed and connected 
with an ordinary working steam engine of the com 
pound type an additional condenser and auxiliary 
engine, the power of which could be exactly measured. 
The whole working apparatus is shown in the engrav 
ing herewith submitted, and the technical details will 
be explained by the drawing, and may be thus de 
scribed. 

Referring to the diagram, in which dimensions are 
given in millimeters, the high and low pressure cylin 
ders of an ordinary compound steam engine are repre- 
sented, with a stroke of 500 millimeters (19°69 inches) 
and a speed of 41°5 revolutions per minute. From the 
low-pressure cylinder the exhaust steam passes into the 
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the rail through the jaws, or, in ~~ 2a 
the case af facing points, shoves it A, $0, 
through the jaws. In the former 


case, when the rail has nearly pass- 
ed through, a new rail is coupled 
on, and in the latter case the rail 
is uncoupled as soon as it has 
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passed through the creeper (or the — 
‘** [rishman ” as the trackmen call it, = 

since it takes the place of the Irish- 

man formerly employed). The rail _— 
which has been shoved through the 2 
creeping plate and has been taken . | WATER 
off, is carried across to the oppo- 

site track to be used to feed tae Seis mint = j= - _ ha ~/ « 1 Am HG 














the creeping plate, and begins to 
travel back again. 

The force impelling the rail is so 
strong that it will drive a straight 
70-pound steel rail through a 5° 48’ curve, curving the 
rail during the passage and straightening it again after 
the rail comes through. 

The movement on the spans can probably never be 
entirely overcome, as the deformation of the arched 
ribs under the action of a moving load intensifies the 
action of the elasticity of the track.” 

"CO oo 
A NOVEL FORM OF STEAM ENGINES. 

The recent centennial anniversary of the Royal 
Technical High School at Charlottenbarg was made 
the occasion of several important announcements con- 
cerning the work of that institution, which embodies 
in a remarkable degree the advanced technical science 
which has done so much to 
push Germany forward into 
the front rank of manufactur- 
ing vations. Among these is 
the paper of Prof. E. Josse, 
head of the mechanical labo- 
ratory, in which are de- 
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scribed with elaborate detail 
the results of his experiments 
with an original and highly 
interesting process for in- 
creasing the efficiency of 
steam engines by utilizing the 
2 heat of the exhaust steam for 














“THE IRISHMAN.” 


Device used at each end of the Kads Bridge to switch the creeping rails out of the track, 


and introduce the uew rails, 








evaporating another liquid 
having a lower boiling point 
than water. This paper is 
made the subject of a special 


NEW TYPE OF STEAM ENGINE OF HIGH EFFICIENCY. 


* vapor- 
cooling 


surface condenser, called in the diagram the 
izer.” In this vaporizer, or coridenser, the 
medium used, instead of water, is liquid sulphurous 
acid (H.SO;), which has a boiling point so low that it 
is immediately decomposed by the heat of the exhaust 
steain, whereby the sulphur dioxide gas (SO,) is liber- 
ated, which passes over into the cylinder of the auxili- 
ary engine where its work is done as in an ordinary 
steam engine. The auxiliary cylinder has a diameter 
of 300 millimeters (11°81 inches) and a stroke of 500 
millmeters, with a speed of 77 revolutions per minute. 

After passing through this cylinder, the sulphurous 
vapor enters the surface condenser, around the tubes 
of which cold water flows as in an ordinary steam 
plant. Here the sulphurous vapor is condensed to 
liquid and is forced by the pnmp back into the vaporiz- 
er, where it begins its cycle again, the same SO, being 
used over and over again indefinitely. There are, there- 
fore, in fact two condensers, the first serving, as it were 
a boiler or steam generator for the auxiliary engine ; 
and this boiler, instead of being fired by coal, obtains 
all its heat from the exhaust of an ordinary steam en- 
gine, and instead of converting water into steam, 
evaporates a liquid which is mach more volatile—i. e., 
has a far lower boiling point. 

In the long series of recorded tests with the plant 
shown in the engraving herewith transmitted, the fol 
lowing results were attained : 

The steam engine is of the compound type, of good, 
modern construction, and, being given a steadv load, 
developed 34 indicated horse power, with a consump- 
tion of 86 kilogrammes (18°96 pounds) of steam per 
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lets, which consist of 12-inch pipes stood on end, the 











indicated horse power hour hie : 

working with the sulpharous vapor indicated 19 SUPPLY. tops of which are 4 feet above the nominal flow line of 

horse power—that is, an increase of 56 per cent and The water supply of the city of Albany, which was the sedimentation basin. Each of these outlet pipes is 
vielding, instead of 1 horse power, 1°56 horse power for originally obtained by gravity from certain reservoirs pierced with 296 35 inch holes, extending from 6 inches 
the same steam consumption and reducing the steam on small streams to the west and north of the city, was to 3 feet 6 inches below the top of the pipe. The area of 
sonsumption from 86 kiiogrammes to 5°5 kilogrammes augmented in 1873 by taking water from the Hudson these holes is so computed that when 11,000,000 gallons 
from 18°96 to 12°18 pounds) per indicated horse power. River through an intake in the river, opposite the of water per day are pumped, all the water will pass 
ri ‘ ts showed on theaverage thatforevery heart of the city. In recent years the amount of through the holes, the water in the pipes rising until it 
silogra s (38°169 pounds) of steam passing through water drawn from this source has greatly exceeded that is just flush with the tops. The water is thus thrown 
main engine Lorse power could be gained inthe obtained from the reservoirs above mentioned. At out in 3,256 small streams and becomes thoroughly 
auXiliar chit Applied, therefore, to an ordinary low water stages, owing to the tidal currents, consid- aerated. Wheo more than the above amount is 
gle nder steam engine. exbausting into theair erable sewage is carried up-stream to the intake, and pumped, the excess flows over the tops of the outlet 

at higl mpera e, the percentage of power saved by the sewage of the city was thus present ina very con- pipes in thin sheets, which are broken up by the jets, 
his new wuld be very wueh higher than the siderable amount in its own water supply. In addi- Although no observations have been taken on the 
\ acl mn these experiments, which, as has tion to the local souree of pollution the river received Hudson River, experience with the Merrimac at 

) shown. ¥ rade w ith a highly improved com- the sewage of Troy, Schenectady, Utica, Rome and Lawrence, where the conditions are in many respects 

pound eng 1 t iverage of these experi- many other towns further up the river. Undersuch similar, shows that since the water is at all times more 

s mav be broadily stated that given a fairly eco conditions it is not surprising that the death rate in or less aerated, and during the greater part of the vear 

n : - ine. using kilogrammes (165 Albany was excessive. _ is nearly saturated with oxygen, aeration is not neces- 

miei = ndicate horse power hour, half As aresult of the investigation by the Water Board sary. During low water, in the summer season, how- 

. , we yuld be produced in the aux made in 1896 by its superintendent, Mr. George LI. ever, there is much less oxygen in the water, and at 

. - , wy licate 7 horse power devel Bailey, C.E.. and by Mr. Allen Hazen, C.E.,a report these times aeration is a distinct advantage. Another 
sin eng \ssuming an average vacu- was presented in February, 1897, which recommended advantage of aeration is that it tends to remove the 

; BO es 62 inehes), corresponding toa that the present intake be abandoned, a new one estab- slight odor which is liable to exist in river water. 

tem peratu is (140 F.), the saving of heat lished at a point about two miles further ap the river, SEDIMENTATION Bastn.—From the outlets the 

must be acc by using aliquid which ean be clear of the Jocal source of pollution, and a filtration water falls into a large basin measuring 38246 x 600 

vaporized i high pressure at or below that tempera plant established at that point. This important work feet, which is jocated with its longer side approxi- 

Assuming, further the upper andlower limits of has been carried through and forms the subject of the mately parallel to the banks of the river. The basin 
vwrature within which the operation is confined to aceompanying illustrations. has an area of 5 acres, and is 9 feet in depth. To the 

0 and 20° Clesius (140 and 67° F.), the pressure of SourRcE or SuppLy.—The Hudson Riverat the point overflow line it has a capacity of 14,600,000 gallons, and 

he su irous vapor would range from 10°05 down to of the intake has a drainage area of 8,240 square miles, to the flow line of the filters 8,900,000, the reserve ca- 
i s es above open airpressure. A working the average annual flow of the streams amounts to at pacity being, therefore, 5,700,000 gallons. The basin, 
pressure as high as ordinary steam boiler pressure least 1,000,000 gallons per square mile per day, orover which is close to the river bank, is built largely above 
ia therefore re obtained at the natural surface of the soil. The 

a cowparatively erate tempera = -ohlth» embankments are made of the clay 

Moreover. the volume of sul ” SUPPLY TO FILTERS «+ << # ay Pass = hii/ wwraxe Obtained in excavating the filters, 
urous acid vapor necessary to t — an te eee wixed with gravel from the river, 
itain the number of heat units | , , : Ul a7 STATION these materials being put down in 
rresponding t 1e work to be { , | iT alternating layers and well rolled. 

performed is much smaller than FILVER FILTER FILTER FILTER i fi The outside of the embankment is 
the volume of steam which would ; ; i > i | |} Wy ® covered with soil, the inside and 
ve required for the same purpose i | am er pees maar recaaen wy bottom with 16 inches of puddle, 

As the saving to be effected by the | | ‘ | | | | | \ which is protected from frost on 
auxiliary engine depends directly ’ i | " “ ey the sides by a covering of gravel, 
upon the difference between the | ‘e ; | ; | | | | ‘ H) hy above which is a rough bluestone 
highest and lo Vest temperatures in- PURE | |  eeaeaiage | T SEDIMENTATION ae N Hi & pavement. ' 
volved, the greatest gain will there WATER ptiicenngifttl WATERS AUPE 4 i 1 al = } The water enters the sedimenta- 
fore be made either when the water RESERVOIR! I oe | ns ! tion basin from eleven inlets along 
in the surface condenser is as cold, -———-t patie) et Ty ftom or'e aa! 1/ one side, and is drawn out from 
as possible or when the heat of the | i | BASIN | Iie = eleven inlets directly opposite. The 
exhaust steam from the engine is J i " f : t ipot. US floor of the basin is built with even 
at a maximum, as is the case with *" FILTER piven | eriren | #/ueen E slopes from the toe of each embank- 
a single cylinder steam engine with i um ment to a sump, from which a 24- 
out condenser, which may be any- 4 é i 4 , i | | inch pipe leads to a large manhole 
where up to 212° F | | 4 in which there is a gate through 

The expense of this improve- | ' | | iF which the water can be drawn, in 
ment is practica ill in the con ) 1 | | qi emptying the basin. 
struction cost of the vaporizer, . ; a eer” THE FiLtTERS.—The filters, which 

. : - SUPPLY TO FILTERS? , ie 
coudenser, and aurxilia engine are built of masonry, are covered 
itse and its economy may be to protect them from the severity of 
realized from the fact that the ex the winter weather. The piers, 
haust steamfrom a 2,000 horse cross-walls and linings of the outer 
power ce¢ il-station engine should walls, entrances, ete., are of vitri- 
irnish pows an addition- fied brick, while all other masonry 
000 horse power engine, which  emereren is concrete. The average depth of 
can be conne 1 as an extra cy! the excavation for the filters was 
inder to the steam engine or run TH ALBANY FILTRATION PLANT. 4 feet. The floors consist of invert- 
independently, and thus increase 1.—Genera] Plan. 2. —Section Through Filter. 3.—Detail of Sand Washing Machine. ed, groined, eonerete arches, ar- 
by 50 per cent the power developed ranged to distribute the weight of 
without adding a pound tothe quantity of fuel con- 8,000,000,000 gallons per day, while the minimum flow the walls and vaulting over the whole area of the bot- 
sumed. Wh view of the present coal famine is only a small fraction of this amount. Theminimum tom. The bottoms were put in alternate squares, run- 
t ughout Baroy it is remembered that the steam flow of the Hudson at Albany is about 1,060,000,000 ning diagonally with the pier lines, as shown in the 
engine energy of (rermany alone, afloat and ashore, is gallons per twenty-four hours. This is about a accompanying illustration. The vaulting was designed 
rie ss th ‘4 horse power, the commercial hundred times the average amount of water taken with a clear span of 12 feet, a rise of 24¢ feet and thick- 
importat of su ‘4 lmprovement will be readily from the river for waterwork purposes. The Hudson ness of 6 inches at the crown. Above the vaulting 
apparent River opposite the filtration works flows in two chan there are 2 feet of earth and soil, grassed on the top. 
>-t-- nels which are formed by a long, narrow island. The The tops of the manholes are carried 6 inches above 

The Telegraph at Victoria Nyanza, main channel of the river, which formerly flowed the soil to prevent the entrance of rain water. The 

The complet the telegraph from the Indian between the island and the city has now been diverted manholes of the filters are provided with double cov- 
Ocean to Vietoria Nyanza pats the world in commani- to the other channel as the result of the construction ers of steel plates to exclude the cold. 

‘ wit! sources of the Nile. The telegraph of a dike by the United States government to improve THE UNDERDRAINS.—At the bottom of the floor of 
line bas been ed as far as Ripon Falls, which navigation. The investigation of the water showed the filters between each line of piers, is a line of trans- 
is the point w e the Wh Nile leaves the lake. The that that in the back channel was considerably better verse 6-inch vitrified pipe collectors, laid with open 
people of Lower Egypt will 1 be able to tell what than the water in the main channel, and the intake joints, which connect with a main underdrain, laid be- 
the wate nm 18 of the Lower Nile will be for was aecordingly located in the former. The intake neath the floor of the filter and extending throughout 
months in advat so that they ean regulate the consists of a simple conerete structure in the form ofa its whole length, as shown in the accompanying plan. 
qua \ ve take ui the Nile for irrigation pur box with an open top covered with rails placed6inches Tho main drains were put in before the construction 

ses, | is tot state of the water inthe apart, and from the box a 36-inch pipe leads toa well of the filters wes commenced. They are entirely sur- 
Upper Nile would at times be worth millions of dollars in the pumping station. Before going to the pampsthe rounded with concrete. ‘The main effluent collectors 

o Lower Eg \t present despatches from Victoria water passes through a screen with bars 2inchesapart. are 30-inch vitrified pipes reduced to 20-inches at the 
Nyanza w ve to b nt by steamer to be put on The centrifugal pumps at the pumping station havea outlets. 

t Z ir. This*will, of course, delay mes- guaranteed capacity of 16.000,000 gallons per twenty- FILTER GRAVEL.—The gravel surrounding the un- 

i r seve ’ but five vears ago, says The New four hours against a lift of 18 feet or of 12,000,000 gal der drains is of three grades. A coarse grade of gravel 
\ s when the building of this line and the rail lons per twenty-four hours against a lift of 24 feet. of from 1 to 2 inches diameter is laid immediately over 

id alongside of was commenced, the shortest time The pumping station building, to a point above the the 6-inch drains; the second grade which is laid im- 
in whieh the news from the lake could reach Europe highest flood level. is of massive conerete construction mediately above it is from about } of an inch to 1 inch 
was about four months without any openings. Upon leaving the pumping in diameter, while the finest gravel forms a third layer 

a station the water passes through a 36-inch Venturi whose grains are from 7, to } of an inch in diameter. 

ELECTRICAL properties have been recently seriously meter, which records the quantity of water pumped, The coarse gravel entirely surrounds the 6-inch pipe 
damaged | r In Cleveland, Ohio, the street and is also arranged to show on gages inthe pumping drains and is carried slightly above their tops. The 
ear lines were tied up for a day, and 8,000 telephones station the rate of the pumping second grade fills upall the spaces on the floor to with- 
were put out of and 4,000 miles of wire was AERATION.—After leaving the meter the water’ in 2% inches of the finished surface of gravel; the 


down the day after the storm 





passes to the sedimentation basin through eleven out- 


finest grade being applied in a layer which is about 
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9 Above the gravel is placed a layer of 
sand 4 feet deep. The specifications for this sand re- 
quire that it shall be clean, river, beach or bank sand 
with either sharp or rounded grains, that it shall be 
free from clay, dust or organic impurities. The sand 
has effeetive sizes averaging 0°31 willimeter. 

Most of the suspended matters in the filtered waters 
are held bv the top layer of sand which is removed 
from time to time. The dirty sand is washed and 
»ventually replaced in the filters. Two ejector sand- 
vashing machines, of the type shown in the drawings, 
ire provided at convenient places between the filters. 
In them the dirty sand is mixed with water and is 
thrown up by an ejector, after which it runs through a 
hure into a receptacle from which it is again lifted 
It passes altogether through five 


21¢ inches deep. 


another ejector. 
jectors, a part of the dirty water being wasted each 
me. The is finally collected from the last 
jector where it is allowed to deposit from the water. 
Tbe cost of this filtration plant was for the sedimen- 
ation basin $60,000, for the pure water reservoir in 
vhieh the filtered water is collected before going to 
the city, $9,000, and for the filters $255,000. The com- 
lete filters, including the piping, cost $45,000 per acre 
of net filtering area, exclusive of the land and engi- 


sand 


neering. 

RESULTS OF OPERATION.—The filters were designed 
to remove from the water the bacteria which causes 
disease. They have already reached a bacterial effi- 
ciency of over 99 per cent. The disease directly trace- 
able to the sewer-polluted waters of the Hudson was 
typhoid fever, the death rate from which in the city 
of Albany, had been large, the average number of 
deaths from this cause for nine years, ending 1898, 
being 85 perannum. During the first four months in 
whieb the filters were in operation seven deaths from 
this cause have been reported. For the corresponding 
time for the nine years ending 1898, the average num- 
deaths was 24, so that the filtration of the 
water has reduced the deaths from this cause in 
the ratio of 24to7. The St. Lawrence filtration plant 
has reduced the typhoid fever death rate from 11°31 
to 2°54. The filtration plant of the city of Hamburg, 
Germany, Was put in operation in 1895 and for the five 
years previous to that date the average typhoid fever 
death rate was 4°72, and subsequently to that date it 
has fallen to072. The filtration plant of the city of 
Mount Vernon, N. Y., was opened in 1894, since which 
date the number of deaths from typhoid decreased 
over 76 per cent. The cost of operation of the whole 
plant, as shown by figures furnished by Mr. George J. 
Bailey, the superintendent of the works. was $6,165 for 
the period September 5 to December 25, of last year. 
This included the payroll, tools, repairs, supplies, ete. 
In this period 1,470,000,000 gallons were filtered, the 
average cost per million gallons being therefore $4.19. 
The average cost per million gallons of the operation 
of the pumping stations was $2.52, leaving $1.67 to rep- 
resent the cost {of operating the filters, iucluding the 
laboratory work. 

We are indebted for our illustrations and particulars 
to the courtesy of Mr. Allen Hazen, Assoc. M. of Am. 
Soe. C. E., who was responsible for the design and con- 
struction of the plant. 

—_——— +0 
Death of Piazzi Smyth. 

Charles Piazzi Swyth, Ex-Astronomer Royal of Scot 
land died on February 21. He was born at Naples, 
and was called ** Piazzi” after the discoverer of Ceres 
who was the official astronomer of the two Sicilies. He 
was interested in science at avery early age, and in 
1845 was appointed Astronomer Royal of Scotland. He 
tried for many years to get a new observatory and at 
last he resigned after protesting vigorously against 
the ways of officialdom. He then retired to Clova 
in Yorkshire where he devoted himself to the photo- 
graphie study of the solar spectrum and of cloud forms. 
He is best known, however, by his eccentric views re- 
lative to the Great Pyramid. A controversy relating 
to this “paradox of a very high order” as De Mor- 
gan called it, led to his resignation, in 1874, of his Fellow- 
ship of the Royal Society. Among his views were that 
the Great Pyramid was erected under the eye of Mel- 
chisedec, according to a divinely inspired plan. Its 
interpretation, moreover, beralded the beginning of 
the millenium in 1882. The Israelitish origin of the 
Anglo-Saxon race and the reprobation of the decimal 
measures were among his ideas. 
- +o ——____—_- 

A Music Library in Geneva, 

A unique enterprise of certain mwusie dealers in 
Geneva may be of interest to our readers. Dealers 
keep very large stocks of all kinds of classical and 
popular music, to all of which access may be had for 
a subscription fee of 50 cents a month, depending upon 
the number of pieces taken. Thus, three pieces may 
be taken for 50 cents a month or $2.40 a year, and 
twelve pieces of music ata time for $1.10 a month or 
$5 per year. This is a great boon to students who 


ber of 


system of weight and 


cannot afford to buy at will, and the dealers are being 
well repaid for their enterprise. 
— oo ; 
A NEWSPAPER is printed at Jacksonville, Fla. with 
the aid of acetylene gas as engine fuel . 


Scientific American, 


Sclence Notes, 

The Ministry of Public Instruction in France en- 
courages art by an annual expenditure of $3,600,000. 
This includes the support of the Ecole des Beaux-Arts 
and ten other state schools of fine arts. 


The Italian government has brought forward a bill 
authorizing the purchase of all the pictures in the 
Borghese collection. The government valuation of 
$700,000 is a very low one and is not at all commensu- 
rate with the treasures it contains. 

The excavations which M. Gauckler is conducting 
at Carthage, for the French government continues to 
produce remarkabie finds. If the excavations keep on 
being as productive as they have been in the past, we 
may expect to see illustrations of ** Salammbo” which 
will be archzologically correct. 

An epidemic of typhoid fever has recently been 
traced to the use of celery grown on some sewage fer 
tilized ground. As it occurred in an institution it was 
very easy to trace the cause. Owing to the peculiar 
nature of the stems it is very easy for them to become 
saturated with fertilizing material. 

Wowmen physicians have established themselves all 
over Russia and they have achieved a respected posi- 
tion. Some of them are employed by the government, 
and since last year are entitled to a pension. Many of 
them occupy positions as country physicians, school 
physicians, physicians for the poor and as surgeons for 
the municipal ambulance system, ete. 

Wherever land is valuable for agricultural purposes 
the fact that wire fences take up little space is beeom- 
ing more and more recognized. Stone fences are often 
3to 6 feet wide, and therefore, waste many acres of 
valuab!e soilon every farm, The zigzag fence waste 
a considerable amount of land. The 
wasteful and they may profitably all be torn down 
and replaced by wire fences, for the crops which could 
be obtained from the area thus reclaimed would soon 


hedge is also 


pay for the fence. 

One of the Eastern novelties is a playhouse for chil- 
dren. It is 9 feet 6 inches in length, 6 feet 4 inches in 
width and 8 feet 9 inches in height. They are made 
of white pine and are painted with one coat of paint 
They are provided with a door and windows 
The house can be built 


outside, 
which can be changed at will. 
in an hour and taken down in twenty winutes, no 
nailing or carpentry being required. They are wind 
and waterproof and would undoubtedly furnish an ex- 
cellent out-of-door study for an adult. 

Sanitarians have virtually decided that street noises 
have an effect upon the health, and certainly the ery- 
ing of * extra” newspapers has a bad effect upon many 
nervous people. We are pleased to note thatan Eng 
lishwan prosecuted a newspaper yeller for obtaining 
money under false pretences, as the words in which 
the blatant vender described his wares was not in ac- 
cord with the news in the paper. In most cities it is 
against the law to call newspapers on Sundays and 
anything which will tend to make life peaceful will be 
warily welcomed. 

From a series of experiments carried on by Herr 
Miller-Thurgau on the effect on the growth of plants 
of an extra supply of nitrogen to the roots, he derives 
the following general conelusions: The roots are en- 
abled to form an abnormally large amount of al- 
buminoids when the nitrogen is presented to them in 
the form of a nitrate, but only if they can obtain a 
sufficient supply of sugar. This is manifested in the 
greater length and thickness of the roots, in their 
greater branching, and in the increased amount of 
protoplasm in their cells.—Bot. Centralblatt. 

The hygienic exhibit for the Paris Exposition has 
been shipped, nearly every State contributing its 
quota. As we have no national department of public 
health the work was entrusted to Dr. Samuel W. 
Abbott, secretary of the Massachusetts State Board of 
Health, as special agent. The space was so very limited 
that with few exceptions books only could be shown. 
The exhibit includes waps, charts of vital statistics, 
albums containing photographs of municipal health 
work, plans of hospitals, cireulars of State and local 
boards of health, ete. Samples of the product of pri- 
vate and public producers of antitoxins and vaccine 
lymph will be shown. 

In France meat unfit for food and bodies of animals 
that died of disease are exclusively used for the manu- 
facture of super-phosphates The Sanitarium, 
The meat is placed in a vat containing sulphuric acid 
which separates the resulting nitrogenous product from 
the fat. The dead animals are thrown whole into the 
covered lead-lined vats full of sulphuric acid. If they 
have died of anthrax or glanders they are cut up before 
being thrown in. In forty-eight hours the fat alone 
remains, and the animalized sulphuric acid, which is 
now so rich in nitrogenous substance is drawn off and 
sent through an undergound conduit to the super 
phosphate factory. Instead of the unsanitary method 
of burying such putrid substances directly in the ground 
they are effectually disposed of by the complete de 
struction of the injurious germs, and the product is 
available for the manufacture of valuable fertilizer. ,._ 


says 
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Electrical Notes. 

Electric traction will be used on the Berlin Elevated 
railroads. 

An electric trolley will be laid betweem Milan and 
Varese, Italy. 

The Metropolitan and District Railway Companies, 
of London, are about to work experimentaily a line be 
tween Earl’s Court and High Street by electricity. A 
third-rail is to be used, current being supplied at 50v 
volts. 

A resident of Philadelphia has recently obtained a 
verdict of $15,000, through the instramentality of the 
X-rays. The plaintiff was injured on a street railway 
ear. Dr. M. K. Kassabian was the X-ray expert in 
the case. 

The work of the signal corps of the army in the 
Philippine Islands has been excellent. The corps has 
handled an average of 2,500 dispatches each day since 
the American army landed at Manila, and the maxi 
mum was 4,000 on November 6 


Electric flatirons are used exclusively in many large 
The heat 


can always be controlled so as to keep the iron at the 


laundries; their advantages are apparent. 


right temperature thas obviating the danger of spoil- 
ing a Guished dress by smut from an iron heated by 
gas. 

The British War Office has been testing for the last 
two years a new electrical rauge finder. It was in- 
vented by an Australian. It will give the range and 
bearing of a fixed or moving object and will give infor- 
mation to any nuwber of fortress guns attached by wire 


to the instrument. 


The plans for the new Philadelphia Mint call for a 


large of electrical machinery including 


fourteen 45-horse power motors for the coining depart 


equipment 


ment, sixteen 5-horse eutting motors, six 


horse power finishing motors; and 
hydraulic motor. An electro-refining 
desired for the meiting and refining departments, 


power 
one 5-horse powell 


equipment is 


The street car system at Frankfort is now electrical 
for the most part, and operations are being made for 
chauging wost of the other lines. Great precautions 
are taken to prevent accidents and should an overhead 
wire break an ingenious device renders it harmless. 
When necessary repairs have to be made, or when the 
Fire Department is at work, it is arranged so that the 
operation of the line can be interrupted for a certain 
distance. 

It has been found that alternating currents of 
frequency and low potential may be used to sterilize 
The objection to electricity for this purpose 


high 


liquids. 
has always been thet a current powerfal enough to do 
auy good would decompose the liquid, thus rendered use 
Av apparatus has been devised for the treatment 
which 


less. 
of wine which consists of a small tube through 
Inside the tube there is a series of 
are insulated and connected 


the wine passes. 
disks which 
The speed with which the liquid passes 


metal with 


the current. 
through the tube can be regulated easily, and the cur- 
rent kills tbe microbes and tends to preserve the wine 


At a recent meeting of the American Society of 
Mechanical Engineers, the question of how small a to: 
it pays to operate with an individual electric motor 
was discussed. Prof. Jackson stated that all large tools 
or machines, requiring from 5 to 744 horse power and 
over, should be provided with individual motors, while 
smaller tools or machines requiring less power should 
be grouped and driven from a wotor-driven shaft. 
These groups should ordinarily be arranged so that a 
wotor from not less than 3 to 5 horse power is required 
and not more than from 10 to 15 horse power. Each 
industry includes conditions of its own which should 
also be taken count of. *Atthe Baldwin Locomotive 
Works motors under 5 horse power are pot used for any 
purpose. 

Wiedemann has shown that the the temperature ofa 
gas showing the ordinary vacauam phenomena is in 
general below 100°. Heconcluded that the luminosity 
is not a phenomenon of incandescence, but of phos 
phorescence. This conclusion has since been corrobo 
rated, but the experiments are complicated by the fact 
that the introduction of a hot body in itself reduces the 
discharge potential and increases the current through 
the tube. J. Stark introduces white-hot carbon tila 
ments into the tube at various points, and 
eurrent constant. If the filament is in the region of 
positive light, it reduces or extinguishes theflight. If it 
is stratified, the filament euts pieees out of the brihit 


keeps the 


A short positive column is totally extinguished 
hurt 


strata, 
by the filament 
the Inminescence of the walls is unaffected, thus show 
influenced by the 


The negative licht is enfeebled 


ing that the cathode ravs are not 
presence of the hot body. The heating simply deprives 
the gas of its power of phosphorescence under electric 
charge. We that 
heating, and must therefore eonelude that an ionized 


know a rarefied gas is ionized by 
gas does not phosphoresee under the influence of the 
electric discharge. This, again, the 
phosphorescence is a molecalar rather than an atomic 
phenomenon.—J. Stark, Ann. der Physik. 


indicates that 
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THE NEW FRENCH BATTLESHIP “SUFFREN” 
AND HER PREDECESSOR. 

“The Builiff de Saffren was one of the most dan- 
gerous enemies that the English fleets have ever met, 
and, exception, the most illustrious officer 
that bas ever held command in the French navy.” So 
writes Prof. Laughton in his interesting ‘Studies in 
Naval History,” and it is an eulogy which the famous 
French admiral who gave ovr naval commanders so 
much trouble ia East Indian waters well merits. This 
being the case, it is but natural that our cross-chanpel 


without 


neighbors should keep his name 
that of one of their 
A fine new armor- 


alive in 

battleships 
bearing this distinguished 
Brest on 


clad 
name was launched at 
) 


July 25 last, and is 
to an older ironclad of the same 


a successor 
now longer effective 
those 
armor-plated 


nawe 
The latter 


no 
was one of 
wooden: hulled 
ships that for some years handi 


capped the advance of the 
French navy, and dates from 
1870. the vear of the great “de 
bdcle.” She was of 7.600 tons 


displacement, plated with 6 to 8 
iron and had 
Knots. He 
namesake is a far more formid 


inches ot & speed 


of about 14 new 
able vessel. 

To begin with she is nearly 
she wi!l!, when 


twice as big, as 


complete, displace 12,728 tons of 
water, and the French are econ- 
the 
record she has made in rapidity 


of construction, as at the time of 


gratulating themselves on 


her launch she had only been 
200 days in hand from the date 
of laying her first 
She was built from the designs 
of M. Thibaudier, and as 
tock the water received a blessing from Monsgr. Oury, 
the Archbishop of Algiers, in honor of whom, at the 
which followed, Admiral Barrera proposed 
following toast : drink to the French 
episcopate, to the army and to the navy, the three 


keel-plate. 


she 


banquet 
the ‘Let us 
forces on whose absulute devotion France can reckon.” 

As will be seen from the sketch the “ Saffren” will, 
when complete, be an imposing fighting unit, and her 
armor and armament will render her an ugly antag- 
onist. Her main battery consists of four 12-inch guns 
placed in pairs in heavily armored turrets, placed fore 
and aft the the ship, while her 
secondary armament comprises ten 6°4-inch quick- 
firing cannon. Four of these are in a central casemate, 
with recessed ports, so that they can be fired either on 


on center line of 


the broadside or ahead and astern. The remaining six 


are placed each 


Displacement, 12,728 tons. 
belt, 3 inches; deck, 2 inches; main turrets, 11 inches; secondary turrets, 544 inches; cent-’. 
Four 12-inch B. L. R., ten 64-inch R. F., eight 3°9-inch R. F., twenty 1°8-inch R. F. ‘FT * pedv Tubes, four (two submerged). 


Complement, 60. Date, 1900. 


Scientific American. 


covered with 54¢-inch armor. The smaller turrets have 
an equally thick protection while the larger ones are 
plated with armor 11 inches in thickness, while the 
barbette is just about an inch thinner, The ‘* Suffren” 
will have three propellers, Niclausse boilers, and is 
estimated to steam 18 knots at full speed. C. FIELD. 


<i. * eee 
——— oO] 


THE NEW BRAZILIAN ARMORCLAD “ MARS IAL 
DEODORO.” 

Within the last few weeks the Brazilian navy has 

received a new recruit in the little ironclad ** Marshal 








FIRST-CLASS FRENCH BATTLESHIP “ S‘TFFREN.” 


Speed, iSknos. Maximum Coal Supply, | 1. tons. 


Deodoro,” which has been built at the celebrat ¢ * La 
Seyne” yard at Toulon. Sowe little interest uwtaches 
to this vessel, as it is thought that she, when anchored 
at Las Palmas on the way out, was suspected by 
the British cruisers of being a privateer fitted out in 
the interest of the Boer government to attack their 
transports on their way to South Africa. Whether 


she was not at that time properly in commission Or». 


had not been handed Over formally to the Brazilian 
government, and so didnot fly the ordinary colors of 
a warship belonging to Brazil has not been stated, but 
the precaution of steaming for one or two nights when 
in that latitude with all lights masked, was carried 
out by one or two of the troopers at the suggestion of 
the officers commanding the British cruiser which at 
that time lay off Las Palmas. The newness of the 


Armor: Belt, 11 inches; upper 
batfery, 544 inches. 
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formidable little vessel, and the only wonder is how, 
on a displacement of only 3,200 tons, so much armor 
and armament can be carried. She is provided witha 
complete belt at the water line of more than 11 inches 
in thickness, an armored deck about 2 inches thick, 
8-inch plating on her two turrets, while her casemates 
have about 3 inches of protective armor. There is also 
an armored conning-tower nearly 4 inches in thickness 
for the use of the captain when in action. Her arma- 
ment consists of two long 9°4-inch cannon, one in 
either turret; four 4°7-inch quick-firers in the case- 
mates at the corners of the super- 
atructure; and a couple of 5°9- 
inch mortars or howitzers. The 
latter are not usually to be found 
on board a war vessel of the 
present day, though in the early 
part of the century mortars were 
sometimes carried by French 
line of battleships. In addition 
to the weapons already enuwmer- 
ated, the ‘* Marshal. Deodoro” 
carries about a dozen small rapid- 
fire guns and a couple of torpedo 
tubes. These are placed below 
the water line, the only safe place 
for them, if we are to be taught 
by the occurrences of the battles 
of the Yalu and of Santiago. 

All men-of-war designs are in 
the nature of a compromise be- 
tween armor, armament, speed, 
and coal capacity, and the ** Mar- 
shal Deodoro” having so much 
displacement devoted to the two 
former, naturally suffers in the 
latter. Her speed is not more than 
16 knots, a very slow rate of pro- 
gression for a modern battleship. 
Her bunker space, too, in all 
probability, is limited. She is 
provided with two serews, and is 
equipped with two light masts, 
each of which carries a single open military top. 
Though, of course, unable to contend with a battleship 
of the ordinary size, yet the ** Marshal Deodoro ” would 
prove a formidable opponent to any armorclad of an 
approximating displacement and also to a cruiser 
much more numerously gunned. C, FIELD, 

—oq@20o- oe —__ 

The Jesup North Pacitic Expedition, 

Berthold Lanfer, of the American Museum of 
Natural History, has just returned from two years of ex- 
ploration in Northern Asia, as the representative of the 
Jesup North Pacific Expedition. He has lived during 
this time in Manchuria in the Island of Saghlin. He 
brings back with him a choice collection of clothing, 
utensils, works of art, ete., which gave an idea of the 
manners, customs and cultare of these strange peoples. 
The _ general 
plan of the 
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BRAZILIAN BATTLESHIP “ MARSHAL DEODORO.” 


**Marshal Deodoro” may have had something to do 
with the matter. She had only then quitted Toulon 
for the first time and so was probably not recognized. 

The “ Marshal Deodoro” is one of the small class of 
battleships which now-a-days are built only for second- 
rate naval powers, a large displacement being the rule 
in all important navies. Still for her size she is a 


Armor: Belt, 11 inches; deck, 2 inches; turrets, 8 inches; casemates, 3 inches. 
Armament: Two long 94-inch B. L. R.; four 47-inch R, F.; two 59 inch howitzers; four 6-pounders; two 1-poanders. Torpedo Tubes, two (submerged). 


Jesup expedi- 
tion is to in- 
vestigate first 
all the isolated 
tribes of East- 
ern Asia ex- 
cept those be- 
longing to the 
Ural-Altaie 
stock. Russian 
influences are 
rapidly doing 
away with 
primitive lan- 
guages and 
culture and 
with them all 
traces of man’s 
early history 
in Asia which 
would, be a 
severe loss to 
science. The 
tribes in ques- 
tion include 
the Tsechukt- 
schis on the 
extreme tip of 
Asia which are 
divided into 
two tribes, and 
reindeer peo- 
ple and fisher 
folk. Down to 
the left of these 
but northeast of Kamtschatka are the Koryaks, while 
on the northern coast of Asia along the Siberian (Arctic) 
Sea are the tribe of Yukaghees. 
2+ e+e 

THE government of the Congo Free State has decided 
to adopt wireless telegraphy for the transmission of 
official dispatches in the Upper Congo region. 
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Comparative Noise On Different Pavements. 

It is a favorite statement of those who are opposed 
to the use of asphalt for pavements, that the noise of 
the horses’ hoofs upon them is intolerable. This state- 
ment having been made quite frequently of late, 
a gentleman in Philadelphia recently undertook 
to ascertain the facts in the case. 

The method employed was to ob- 
serve the noise from the hoofs as a 
horse passed from the asphalt to the 
cranite, or the reverse. This was 
easily done at points where the asphalt 
ended and the granite began, especially 
if a car track passed along the street. 
It was also, at such points, easy to note 
the sound made by saddle horses as 
they went from one pavement to the 
other. In the ease of horses attached 
to wagons, those only could be ob- 
served when the wheels were in the 
ear tracks, and the noise from them 
was thus practically obliterated. 

Observations carried on at intervals 
covering some three or four weeks de- 
veloped the fact that the noise made 
by the hoofs of horses is practically 
the same on granite and asphalt. It 
is, if anything, a little sharper on the 
granite, the asphalt seeming to have a 
slightly subduing effect on the impact 
of the shoe. 

It is found that on both granite and 
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THE OLD AND NEW PUMPING ENGINES OF DRY 
DOCK No. 1, BROOKLYN NAVY YARD. 

The reconstruction of the pumping plant of Dry 
Dock No. 1, which will shortly take place at the 
Brooklyn Navy Yard, will afford a striking evidence of 
the advance which has been made during the past half 
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century in the construction and economy of operation 
of pumping machinery. 

Our larger engraving is a side elevation of the orig- 
inal condensing, double-acting, beam engine and 
pumps, which were erected in 1851; while the smaller 
engraving, which is drawn to the same scale, repre- 
sents the new electric pumping plant 
which it is proposed to erect in its 
place. The drawings being made to 
the same scale, the contrast between 
the elaborate and cumbersome design 
of the old, walking-beam engine, aud 
the compact arrangement of the electri 
eally-driven centrifugal pumps, is evi 
dent at a glance, particularly when it 
is stated that the pumping capacity 
of the smaller is nearly three times as 
great as that of the larger plant. 

At the same time we must be care- 
ful, in our modern self-sufficieney, lest 
we claim more credit than is warranted 
by the enormous advantage accruing 
from over half a century’s experience 
in the construction and handling of 
pumping machinery; and it is ques- 
tionable in view of our end-of-the-cen- 
tury advantages, whether the magnifi- 
cent old engine which may still be 
seen in its spacious engine house at 
the Navy Yard, is not even more credit- 


* Proposed Blectric Pumping Plant—Capacity, 60,000 Gallons per Minute. able to its designers than its up-to-date 


successor. In the description of the 
plant written by Mr. Charles B. Stuart, 





cobble stone pavements the noise of 
the wagon entirely drowns the noise of 
the horses’ feet, a quick ear being re- 
quired to detect the sound of the 
shoes. The sound of the wagon is, as 
nearly as one can guess, ninety per 
cent of all the noise coming from 
rough pavements. The state of the 
case then is about this: When we 
have taken away ninety per cent of 
the noise, what remains causes greater 
complaint than the whole. For the 
noise of the wheels and rattle of the 
wagon is actually extinguished on 
the asphalt, leaving only that of the 
hoofs. 

It would appear self-evident to per- 
sons who were disinterested that this 
was the case. Yet arguments against 
asphalt are so difficult to obtain, that 
anything is seized upon for the pur- 
pose and urged to the utmost. One 
opponent of asphalt gravely wrote a 
few weeks since that cyclists were suf- 
fering from a dryness of the throat, 
caused entirely by riding over asphalt. 

The arguments against asphalt on 
account of the noise which horses 
make upon it and the smoothness of it 
in wet weather, are arguments against 
the horse rather than against the pave- 
ment. It is quite within the mechani- 
cal possibilities of the age for us togive 
up using horses in our large cities and 
substitute traction engines and horse- 
less vehicles for them. The smooth 
asphalt gives the mechanical carriage 
every advantage, and if our horsemen 
carry these arguments too far, they 
may find that they have proved too 
much, and people will say: If our 
pavements are not good enough for 
your horse, ycur horse must go. 
Strange things have happened within 
the last decade, and may be expected 
again. 


— 
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An International Exhibition at 
Canea, 

An International Exhibition under 
the auspices of Prince George, of 
Greece, will be held at Canea, on the 
Island of Crete, during the present 
year. The inhabitants of the island 
are exerting themselves to make the 
Exposition a complete success. Foreign 
consuls have recommended to their 
governments that everything be done 
to further this exhibition. Crete now 
affords an excellent market for many 
lines of goods. There will be an ex- 
cellent passenger service to and from 
the island. The Exposition will be 
opened on April 11, and will be closed 
on May 7. 

—_—ee—___ 
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Enugineer-in-Chief of the United States 
Navy, it is stated that at the time the 
plans were matured and adopted it 
was deemed important by the en 
gineer in charge, Mr. McAlpine “ that 
the inachinery for exhausting the water 
from the dock should be of the most 
perfect kind and of great power and 
capacity also.” This gentleman put 
in plans and specifications which after 
discussion by a special board, were 
adopted with some modifications. 

The engine stands in a lofty room 
which is about 54 feet square. The 
frame consists of an entabiature of 
cast iron, supported on double lines of 
Gothie columns and arches, which ex 
tend from end to end of the engine 
room, ‘To modern eyes, the effect of 
the Gothie columns and arches, is ex- 
ceedingly ecclesiastical and strongly 
suggestive of the nave of a cathedral. 
Howbeit these Gothic ormentations, 
incongruous as they look to-day, were 
fashionable half a century ago, and 
they were characteristic of the stately 
steamboat engines, after the pattern of 
which we are told the engine is largely 
modeled. Our illustration is repro- 
duced from a beautiful steel engraving 
in a volume by Chief Engineer Stuart, 
on the “‘ Naval Dry Docks of the United 
States.” The author draws attention 
to the fact that it ** shows very beauti 
fully the style of ornamentation that 
has been given to the whole work, 
eare having been taken to have al! 
the parts in keeping with each other.” 

Coming now to details, the cylinder 
is 50 inches in diameter by i2 feet 
stroke; the walking beam is of cast 
iron and weasures 31 feet between the 
end centers and weighs over 15 tons. 
The piston rod is attached to the bean 
by the old parallel motion, first de 
signed by the celebrated Watts. The 
main pump and the air pump rods are 
connected to the walking beam by 
double rods and links, while the air 
pump cross-head works in slides at 
tached to the columns of the engine 
frame, The engine has a trussed con 
necting rod the tension rods of which 
are adjustable by screws and nuts. 
The cast iron balance wheel is 24 feet 
in diameter and the crank and shaft 
are of wrought iron. The engine is 
provided with an independent adjust- 
able extension gear, which is so ar- 
ranged that as the load upon the en- 
gine is increased by the lowering of 
the water in the dock, an increased 
amount of steam is admitted to the 
cylinder. This is effected by means of 
a cam wheel on the main shaft, against 
which a cam roller, connected with 








i ‘uri Installed 1861— 
It is a curious fact that workers te Old Pumping wtamt 66 ory mgt > meeeigp ta aan the expansion valve stems is made to 


vanilla factories are affected with head- 
ache, lassitude, muscular pains, skin 
diseases, ete. Some of the workers had 
to give up their employment. 


Capacity, 22,000 Gallons per Minute. 
* The two Drawings are reproduced on the same scale. 


HALF A CENTURY’S DEVELOPMENT IN PUMPING MACHINERY. 


revolve, and along which it can be 
made to travel at any speed desired 
A curious feature of the construction 











186 


of the engine was the use of eight 14¢-inch iron rods 
frame to the rear of the 


extending from the engine 
large granite chimney ‘*to secure as far as possible the 
frame from longitudinal motion or vibration, to steady 


th the building.” 


engine, and relieve the walis of 

The latter object was assisted by placing two inches 
of India rabber between the masonry and the iron en- 
tablature and pilasters, and also by placing India rub 
between the bolt-heads and the exterior 


No feed pumps were attached to the 


the 


ber washers 
WaAIis 
boilers being fed from the rainwater sys- 


perts of the 
euyines, the 
tem beneath them by direct acting steam pumps built 
by Worthington & Baker. 
26 feet in length, 7 feet in diameter in the 


The steam was supplied by 
three boilers 
waist, of the single return drop flue type. 
In the well, below the foundation plate of the engines 
diameter 


were two lifting pumps, each 36 inches in 
with an S8-foot stroke. In addition to the usual suc- 
tion valve near the bottom of the pump chamber, 


there are two suction valves placed near the bottom of 
are of a composi 


the suction pipes. The valve seats 

tion metal. The suction pipes connect with an air 

chamber, placed centrally between the pumps, which 
be engine bedplate. The total 


reaches to the bottom of 


weight of the metal in the engine is 267 tons and the 


totai cost of the engine was 890,241.29. 
’ 


The new pumping pk as planned by Capt. P. C. 
wineer, of the Brooklyn Navy Yard, 


ant, 
Asserson, Civil I 
a cireular sunken chamber below the 
two 30-inch 


Will be placed 
surface of the ground It will consist of 
direct-connected, electrically driven centrifugal pumps, 
with a combined capacity of 60,000 gal 
12-ineh electrically driven centrif- 


ons per minute, 


There will also bea 


ugal drainage pump as shown in the drawing. The 
eeiling of the subterranean engine room will consist of 
I-beams covered with 6 inches of concrete and one 
inch of ecosmocrete. The cosmocrete finish will be at 


Yard, and entrance will 


means of 


grade of the Navy 


_ oe or 
e Pie a 


be had to the pumps by a hatch opening 
onto a spiral stairway 

>-+o-es  — 
REMOVING OBSTRUCTIONS IN SAN FRANCISCO BAY. 
of the ob 


harbor of 


some of the most 


important 
the 


Removal of 


structions to navigation which exist in 


San Francisco has been undertaken by the govern- 
ment and is now under way) The present movement 


contemplates obliteration of Arch and Shag Rocks and 


two of the neighboring shoals comprising altogether 
some fifty thousand square yards of soft conglomerate 
rock. s referred to lie tothe northwest 


of Aleatraz Island, dividing the channel between it and 


The obstruction 


Anyel Island in twoand forwing dangerous currents 


in a portion of the bay right in the path of the most 


largely frequented route of passenger and freight 
traffic. The work will not be completed under two 
years, but when finished, will remove obstructions 


which have caused numerous wrecks and the loss of 
many lives 

Work has begun 
lifts its dangerous summit only 
a few feet above the water - 
The shoal surrounding it is ob- 


on Shag Rock, which at high tide 


long in shape and, generally 
speaking, about 180 feet in diam- 
The to level 


the rock 


eter purpose is 


sO as to secure a mean 
depth of 30 feet at low water. 
A mast composed of 12x12 


seantling, 24 inches square and 
68 feet 
the top of the rock and secured 


the floor 


high, has been raised on 


by guys anchored to 


of the bay. from 
the 


wide 


Suspep led 


mast is a platform 40 feet 


and 180 feet in iengtn 


which is turn in 


the 


arranged to 


ali directions On this 


steam drijls are operated, driven 


from an engine occupying a 


The 


solmew hat below 


barge alongside. drill is 


driven the 


depth contemplated and into 
the 


dynamite 


holes are placed ticks of 
exploded, 
the 


in small sec 


which are 


a few at a time, and thus 


rock is destroved 


tions, the débris being dredged 


up from the bottom and de 


The plat 


highest thie, and work 


posited in the deeper portions of the bay 


form is above the reach of the 


can zo on without interruption during even moderate 


ount of rock to be removed at this 


The 
Chief of the River and Harbor Im 


The an 


storms 


point is 3.790 vards under charge of 


Major W. H. Henry 


provements of the ti 


work is 


ited States Corps of Engineers. 
- a 

A LINE of automobile tour 

the Irish Lake 

and with the present horse traction t 


sts’ coaches is to be run in 


district rhe route is 55 miles long. 


le journey has to 


be spread over two days The roads are very good, 
but there are two mountain passes which will try the 
hill-elimbing qualities of the motors. If they prove 


successfu! all the horse coaches will be abandoned. 





Scientific American. 


Clothing the Arid Begions with Vegetation, 

The great arid and semi-arid regions west of the 
Mississippi are unable to sustain large flocks or herds 
because of conditions which prevent vegetation from 
producing reliable food crops. In the great Death 
Valley Desert the average rainfall is so small that most 
of our cultivated plants are withered up, and through- 
out large parts of the semi-arid regions this same lac! 
of sufficient rain makes the life of farm crops at least 
very precarious and uncertain. Another drawback is 
that the alkali soil contains so much carbonate of soda 
that few plants can live and thrive in the land. Our 
common barley will live in soil that contains 25,000 
pounds of alkali salts to the acre; but on a good deal 
of the land there are 30,000 and more pounds to the 





COMPARISON SHOWING RELATIVE AMOUNT OF SPACE 
REQUIRED BY PUMPING PLANT OF THE SAME 
CAPACITY IN 1850 AND 1900. 


acre, at which po‘nt barley withers up and dies. Even 
alfalfa, which generally does well in alkaline soils, will 
not flourish in some of the vast areas in the Rocky 
Mountain and Pacific Coast regions where the soil is 
intensely alkaline. 

The agricultural experiment stations of the West 
have been experimenting for years with different plants 
which will thrive in these arid regions sufficiently to 
furnish food toé cattle. The plants suited to such 
places have to live in a climate where there is very 
little rainfall, and in a poor soil, with a large percent- 
age of alkali salts mixed with it. After years of tests 
with hundreds of grasses and plants the Australian 
salt bushes have given the best results and seem to 
promise wonderful changes in clothing the deserts with 
vegetation, 

These Australian plants or salt bushes belong to the 
sawe class or family as the common pig weed of our 
gardens and roadsides, which is now looked upon by 
farmers as a great nuisance, although it was first in- 
troduced into this country asa great boon to the farm- 
ers. There are several members of this family which 
possess remarkable resisting powers to alkali in the 
soil and also to droughts. Experiments have been 
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are exceptions. They have fattening qualities for 
animals that is remarkable, and experiments have 
shown that they are equal pound for pound to alfalfas 
the great feeding plant of the West. 

The Australian salt bushes are capable of flourishing 
on poor soils where most other plants do not succeed. 
and they will live in svils that contain as high as 50,000 
to 70,000 pounds of alkali salts to the acre. Instances 
are on record where they have grown in soil impreg- 
nated at the rate of 75,000 pounds of alkali to the acre. 
On the “ black-alkali” soil of the upper San Joaquin 
Valley, in California, the Atriplex semibaccata was 
tested successfully, although no other useful plant 
could ever be made to flourish there. In fact many 
of the species of salt bush failed to give a good crop on 
this land until the above species was tested. 

Experiments have been made with the Australian 
salt bushes since 1881 in this country for the purpose 
of adapting them to the great arid plains. The well- 
known economic botanist, Baron Von Mueller, first sent 
the seeds of the Australian salt bushes to California in 
that year, and they were planted at the Berkeley 
station and several sub-stations throughout the State. 
For some time little progress was obtained, and the 
plants were not accorded the popularity their merits 
deserved. This was largely because the right species 
had not been discovered. The Atriplex semibaccata 
is a smaller plant than many of the others, and is a 
trailing rather than an upright growing species ; but 
it has many advantages over all the others. When 
onee established in any soil it covers the surface with 
vegetation, which remains green until heavy frosts, 
making a steady growth all the time. Itisa perennial, 
and the roots are not killed by the frost, but sprout 
up again the following spring. It grows in strong 
alkali soil where otber plants will not live, and in soils 
so poor that most vegetation dies for the lack of nour- 
ishment, and even in lands where there is a stiff hard- 
pan and very little summer rain, All these points 
tend to make the plant the most valuable to farmers 
and cattle raisers in the Far West that has been dis- 
covered in the past quarter of acentury. It will bring 
into profitable grazing use thousands of acres of arid 
land that has heretofore been worthless. 

The salt bush will supply excellent and abundant 
food for hogs, sheep, cattle, aud horses. Throughout 
the long dry summer season, it grows steadily and 
keeps green and succulent, from two to four crops in 
one season can be harvested from it. No matter how 
slight the rainfall may be the plant seems to thrive 
and produce its abundant crops. Where the alkali and 
poverty of the soil are very decided, the plant does 
not give its highest results, but even in its modified 
growth the crops it produces are sufficient to support 
alarge number of cattle. From two to four cuttings of 
good hay make the average vield to-day in the arid 
regions whee the salt bush has been established, and 
farmers in the arid regions are planting the crop as 
fast as they can secure sufficient seed. 

The Tulare Experiment Station 
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made with a great number, and the species that has 
given the most satisfaction is Atriplex semibaceata ; but 
the California Experiment Station has also distributed 
for general use another trailing species. A. leptocarpa, 
and two shrabby species. Atriplex halimoides and A. 
vescicaria. These four species of Australian salt bushes 
have been found to possess the qualities which are 
needed for the dry, arid, alkali regions of the West. 

In Australia these salt bushes are found in the re- 
gions of dry, hot summers with the annual rainfalls 
limited almost entirely to the winters. The diffieulty 
of waking plants thrive in such lands is well known to 
botanists, and the few vegetable growths that do flour- 
ish are usually devoid of any nourishing qualities as 
food for animals or human veings. The salt bushes 


has distributed in the last few 
years about 5,000 pounds of seed. 
In a few years the wide distri- 
bution of the plants should en- 
able the farmers to produce all 
the seed they will need, and the 
plants will then become estab- 
lished over a wider range of terri- 
tory. The fattening and health- 
giving qualities of the salt bush 
especially recommend it to the 
growers of cattle and sheep in 
the great Western deserts and 
plains. The sheep not only like 
the vegetation as a food, but it 
is said that the animals brought 
up on it produce a wool of 
superior quality, with a fiber 
unusually strong, glossy, and 
even. It is claimed by some that 
the fine quality of the best 
Australian wool is due to the 
salt bush as a daily food. In 
this respect, however, some 
species of the plants are far 
vetter than others, and it re- 
mains yet for the experiment 
station to ascertain which one 
will affect the wool the most favorably. G. E. W. 





Immigration in 1899. 

The total arrivals for the vear ending June 30, 1899, 
were 311,715, an increase of 82,416 or 36 per cent. Of 
the total arrivals Europe furnished 297,349 ; Asia 8,972 ; 
Afriea 51. In all other countries, 5,348. There were 
195,277 males and 116,438 females. According to age, 
43,983 were under fourteen years; 248,187 were from 
fourteen to forty five and 19.545 were forty-five years 
or older. As to illiteracy, 60,446 could neither read nor 
write, and 1,022 could read, but were unable to write. 
The total amount of money which they exhibited to 
the officers was $5,414,462; 174,613 had less than $30 
each. 
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Census Inquiry Regarding Canals. 

The prompt and careful responses to the recent re- 
quest by the Director of the Census, for information 
relating to canals and ditches, indicate that the im- 
portance and value of a complete and accurate census 
{irrigation are appreciated by those engaged ia this 
ranch of agriculture. 

Director Merriam is very well pleased with the great 
nterest evinced in the work of collecting data, and is 
eonfident that with the continued assistance of the irri- 
vators and the press, the present investigation will be 
a success. 

The returns from the preliminary inquiries furnish 


evidence of the material progress made in arid America: 


and give promise of an advance in the twentieth cen- 
tury exceeding the wonderful development of the Mis- 
sissippi Valley during the past decade. The boundary 
line, which so long has divided the arid and huwid re- 
sions, will no longer stay the onward march of agricul- 
ture. To-day it is realized that just beyond that line 
lies an empire greater and far more resourceful than 
iny yet conquered. With the narrowing of the unoc- 
upied limits of government lands in the humid zones 
the question of reclaiming the arid and subhumid re- 
gions grows in importance, and is to-day claiming the 
attention of the wisest minds of the nation. 

Many of the preliminary schedules sent out in De- 
cember and January have been received and are 
already tabulated. The wailing of the principal 
schedules is being pushed as rapidly as possible. 

The questions in this schedule are numerous and im- 
portant. Director Merriam requests that they be care 
fully answered, as upon these answers an accurate and 
perfect census of irrigation largely depends. 

The scope of the present inquiry is broad. Its pur- 
pose is to determine the present conditions and results 
of irrigation, and to tabulate the same in such a man- 
ner that they may be fully comprehended by every 
one. Such a work successfully conducted, will result 
in bringing about a more complete realization of the 
fact that the development of irrigation is affecting the 
prosperity of our nation as well as the progress and 
stability of many Western States. 
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1899. 

No great geographical discoveries have been recorded 
during 1899, but a great deal of exploration work has 
been accomplished. Considerable interest has been 
taken in preparing expeditions of Antarctic research, 
of which the Belgian expedition has returned with 
some important results. Mr. Borehbgrevink has begun 
his work at Cape Adar on the Antarctic mainland. 
The search for Andrée has helped to increase our 
knowledge of parts of the Arctic coast, says Popular 
Science Monthly, In Asia, Captain Deasy has laid 
down the whole of the course of the Yarkand River, 
which was before unknown. 

The expeditions sent out by Canadian surveys are 
constantly opening up new country and the naps pro- 
duced are of great value. Mr. A. P. Low, finds Labra- 
dor to be a country less bleak and hopeless than has 
been generally believed. Sir William Martin Conway 
has done some very creditable explorations in the 
Andes and in Tierra del Fuego the scientific results of 
which are of considerable value. In Chili, Dr. Staffer 
and his colleagues have explored the wonderful fiords 
of the coast and rivers which came down to them from 
the Andean range. Dr. Moreno has described the re- 
sults of twenty-five years’ exploration of the great 
Patagonian plains, and the readers of the SCIENTIFIC 
AMERICAN will remember the article which was re- 
cently published on Prof. J. B. Hatcher’s explora- 
tions in Patagonia. One of the most important scien- 
tifie enterprises was the German oceanographical ex- 
pedition in the Valdivia under Prof. Chum, which 
went south through the Atlantic to the edge of the 
Antaretic ice and north through the [Indian Ocean 
to Sumatra, and home through the Red Sea. 


Geography and Exploration in 
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Old Stage Effects. 
We are apt to consider that stage effects are an in- 
vention of the present century. This may be so in 
some cases, but many of them are very old. The lime- 
light is probably the most valuable accessory for mod- 
ern stage effects. It was introduced some time around 
1837 or 1838, and was regarded as a great curiosity. Its 
expense, however, prevented its being used to any ex- 
tent for a long period. In 1480, intricate machinery 
was regularly used in religious plays forthe simulation 
of various natural phenomena. Earthquakes always 
seem to have been the most pleasing and taking of 
effects, and we hear of them as far back as 1692, when 
Evelyn refers to a puppet show in which an earth- 
quake effect was used. The old paper snow for winter 
effects was largely abandoned, and in France waste 
clippings of glove manufacturers are used instead. The 
white glove clippings fall Letter in the air than small 
pieces of paper, and they cling better to the scenery 
and to the actor’s garments as they descend. The 
ordinary nautical effects are of considerable antiquity. 
Full-rigged ships were in use in Paris as far back as 
17138, 
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A NEW APPARATUS FOR INSTANTANEOUS 
PHOTO-MICROGRAPHY. 
BY PROF. A. ©, SCOTT, 
The subject of photo-micrography is alike import- 
ant to both biological and physical science. It involves 
not only aceurate and interesting work with micro- 




















COPEPOD, 200 DIAMETERS, 1-35 SECOND EXPOSURE. 


scopic organisms, but from the physical which includes 
the photographie side, much care is required in the 
selection and manipulation of the proper microscopic 
lenses, in connection with the source of light employed, 
stain used upon the subject to be photographed, if a 
mounted slide, and the chemistry necessarily connected 
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with the handling of the photographic plate itself, in 
order to obtain the best results. 

The different general methods employed in this work 
together with proper magnification for certain forms, 
kind of illuminant, with ray filters, exposure, and char- 
acter of plate, require separate treatment, as the chief 











APPARATUS FOR INSTANTANEOUS PHOTO- 
MICROGRAPHY. 


object of this article isto deseribe a new apparatus for 
making instantaneous photographs of living miicro- 
scopic animals. 

After having worked upon photo-micography for 
some time for the purpose of obtaining photographs of 
microscopic slides for illustration with the optical lan- 
tern, and having determined the conditions requisite 
to the production of good results with mounted slides, 
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the thought occurred to the writer. that if an instan- 
taneous photograph of a living organism could be 
made, it might be valuable to the biologist and instruet- 
ive to the physicist. 

It will at once be apparent to those whe have worked 
along this line that a powerful light is necessasy for in- 
stantaneous work ; in my own work with the appara- 
tus an are light consuming 2,200 watts is employed 
which gives, in the position used about 4,000 ¢. p. This 
light, as will be seen from the picture of the apparatus 
entire, is placed at a distance a little greater than the 
focal length of a condensing lens, so that the intensity 
of light upon the object and objective is considerably 
greater than would be the case without the lens. Of 
course a different position of the lens and light would 
magnify the intensity of the light greatly, but that is 
undesirable beyond a certain limit as the heat would 
be detrimental to the inicroseope objective. 

With the proper arrangement of the light the essen- 
tial feature in making the instantaneous photographs 
shown herewith is the combination shutter and view 
tube which is made to be clamped by means of three 
thumb screws to the draw tube of the microseope. 
This apparatus is fastened on after the ocular has 
been inserted in the draw tube. The mechanism of 
the apparatus is as follows : 

Upon a movable brass plate inside a light tight box, 
(shown in Fig. 1, just below the camera bellows) is a 
90-degree prism mounted in such a way that all of the 
light which passes through the microscope is projected 
upon a piece of ground glass at the end of a cone, 
which may be lengthened or shortened in order to give 
correct focus to the object here, when it is properly 
focused upon the ground glass of the camera directly 
above the microscope. 
the brass plate for allowing light to pass from the 
microscope directly to the photographic plate wher 
the prism is moved by means of a spring and pneu 


Next to the prisin is a hole in 


matic release, and finally a sufficient atnount of the 
solid brass left to cover the opening when exposure has 
been made. 

To take a photograpb the microscopic animal is 
placed in a drop of water upon a suitable glass plate, 
the light is turned on and the shutter so set that the ob 
ject may be focused upon the ground glass of the cone. 
The plate bolder is inserted and the dark slide drawn 
leaving the plate exposed inside the camera bellows 
The movewents of the animal are easily seen upon 
the ground glass and when the desired position is ob- 
tained the shutter is released, the prism moves out of 
the way, aud the light passes to the plate. Cramer’s 
isochromatic plates have given the best satisfaction 
with this instantaneous work. Although the appara 
tus is not perfected to the writer’s complete satisfac- 
tion, exposures as short as ,y of a second have been 
very satisfactory. Neither of the negatives whose 
prints are shown with this article had more than ¥ 
a secend exposure. It seems perfectly possible with 
good microscope objectives and the best arrangement 
of illuminant to obtain thorougbly satisfactory nega- 


; of 


tives in ;4, of a second. 

The apparatus may be of some value other than 
photographic to biologists from the fact that it allows 
one to study the movements of a living microscopic 
organism with both eyes with perfect ease instead of 
by the common one-eye method which is apt to be 


tiresome. 
——————_____—_—_o+9-—— 


The Water System of Pompeti, 

Pompeii, like most Roman cities, had an excellent 
water system, but we are able to judge of the systems 
in other places only by the small remains, but in 
Pompeii, the whole system has been laid bare, and in 
‘Pompeii, Its Life and Art,” by August Man, trans- 
lated by Prof. Francis W. Kelsey, there is an jinterest- 
ing description of the water supply of the city. Re- 
mains of the great aqueduct near Avellino, a dozen 
miles east of Nola, have been discovered, and this 
aqueduct followed the base of Vesuvius and furnished 
water to Naples, Puteoli, Baiae and Misenum, but the 
source from which Pompeii received its water supply 
has not been discovered. The construction of the 
older baths showed that a free use of water was con- 
templated. There were many fountains along the 
streets, most of them at the corners. They were filled 
by pipes connected with the water systew of that city, 
and these fountains bear witness to long use by de- 
pressions which have been worn in the stone by the 
hands of those who leaned forward to drink. Water 
towers were found at the sides of streets, they were 
small pillars of masonry which were raised to the 
height of 20 feet. There was a small reservoir of water 
on the top, presumably of metal. In all the houses of 
any size and importance there were fiowinug jets. Thus, 
in the famous house of the Vettii which was discovered 
a few years ago there are no less than sixteen jets, and 
water was not stinted in any of the three baths which 
have been discovered. The water-pipes were made of 
sheet lead folded together, the transver sesection some- 
what resembling that of a pear. Their size was regu- 
lated by the pressure and the water was turned on 
and off by stop-cocks which were wuch like those in 
use to-day. 
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Trinity House, London, 
On Tower Hill, London, near the mint is ‘ Trinity 
a corporation for the increase and encourage- 
went of navigation, the examination of pilots, the 
regulation of lighthouses and buoys and, indeed, all 
naval matters not under the express jurisdiction of the 
Adwiralty. 

This corporation has a most curious and interesting 
history, and it has large powers which in this country 
are vested in the Treasury Department. Trinity House 
was founded by Sir Thomas Spert, Comptroller of the 
Navy to Henry VIII. It was ineorporated in 1529 by 
the name of ‘The Master Wardens and Assistants of 
the Guild, or Fraternity of the Most Glorious and Un- 
dividabie Trinity of St. Clement in the Parish of Dept- 
ford Stroud, in the County of Kent,” and the parent 
establishment which was puiled down in 1787 was 
built at Deptford. In 1680, its first lighthouse was 
erected. Forwerly all the lighthouses on the English 
coast had been built by private individuals under a 
it was not until 1854 


House,” 


patent from the crown. Indeed, 
that the private rights in the lightdues were abolishd 
and the exclusive right of lighting and buoying the 
coast given to the Trinity Board. Among their other 
duties are to bind and enroll apprentices to the sea, 
examine the mathematical boys of Christ’s Hospital, 
examine the mathematical masters for the navy and 
place or alter all the buoys, beacons and sea marks along 
the English coast, also for the channel of the Thames 
and other ports. To them belonged the 
power of ballasting all ships going out of the Thames, 
the ballast to be taken from the more dangerous shoals 
and where the river needed deepening, and at request 
masters of ships they could also certify that goods had 
been badly stowed. They could also prevent foreign- 
ers from serving on board British ships without licenses. 
‘'hey heard and determined complaints by officers and 
men in the werchant service and they could punish 
seamen for mutiny and desertion. Like all old institu- 
this kind were many curious by-laws. 
Thus, every waster homeward bound was to unshot 
his guns at Gravesend under penalty of a fine of twenty 


also once 


tions of there 


nobles. 

The corporation consists of a master, deputy mas- 
ters, thirty-one elder brethern and an unlimited nuim- 
ber of hambier members. The elder brothers are gen- 
erally selected from old commanders in the navy and 


merchant service, and now and then a compliment is 
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paid to a prince or a nobleman by his selection, although 
as Walter Thornbury aptly remarks, ‘they could not 


steer a collier to Newcastle.” The revenues of the cor- 
poration are very large. A number of years ago they 
amounted to $1,500,000, and they probably now much 
exceed this sum. They are obtained from tonnage 
dues, ballastage, beaconage, and licensing pilots, and 
this sum after defraying the expenses of the ligut- 
houses and paying off the portion of debt incurred by 
the purchase of all existing private rights and light- 
houses, is chiefly expended in maintaining poor dis- 
abled seamen and their widows and orphans by pen- 
sions in the corporation hospital at Deptford, Stroud, 
which the masters and brethern visit in their state 
yacht in grand processions on Trinity Monday. The 
powers of Trinity House in old times were much great- 
er than at present and they decided many maritime 
cases which were referred to them by the Admiralty 
judges. Some of their regulations now appear to be 
ridienlous, At one time every mariner who swore, 
cursed, or blasphemed on board ship, was by their 
rules compelled to pay one shilling to the ship’s poor 
box; no mariner, anless sick, could absent himself 
from prayers without forfeiting six pence. The build- 
ing contains many interesting memorials. It is of the 
Ionie order and was built in 1793-95 by Samuel Wyatt. 
The interior contains busts and portraits. The ma- 
seul contains a flag taken from the Spanish Armada 
by Sir Francis Drake. 

oe oe 

Objection to Wire Nails, 

Strange to say the industry of making cut nails from 
iron and steel is having a great revival. The intro- 
duction of steel wire nails made great inroads upon the 
cut nail business, but now the latter shops are adding 
new machinery and enlarging their facilities, The 
increased demand is caused by the fact that shingles 
that have been fastened on barn roofs for the past ten 
years with wire nails are blowing off and farmers are 
greatly exercised over the matter. 

The shingles fastened with the old cut nail remained 
on the roof until the shingles rotted, whereas with the 
steel wire nail, the shingle blows off after ten years. 
The main trouble with the steel wire nail, says The 
Evening Post, is that it cannot stand the weather as 
the wrought iron nail does. This is partly caused by 
the acid used in annealing the wire before it is drawn 
which cannot be thoroughly cleansed off. The Water- 
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vliet Arsenal experiments show that cut nails have 
proved to be 50 per cent more adhesive when driven 
into wood than wire nails, bat the bright and cheaper 
wire nails soon succeeded in making a great difference 
in the cut nail trade. The carpenter can drive wire 
nails too handily to return to the cut nails unless 
specifications actually require it, and the demands for 
cut nails are coming largely from agricultural sections. 
A big steel wire combine has had a special nail made 
with an extraordinarily large head and galvanized al! 
over. These are guaranteed to outlast any nail in 
existence, 
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A Vitrified Clay Church, 

A new church at Chicago, is built exclusively of vitri- 
fied clay, even the window frames are of the same ma- 
terial. The decorative features are white terra cotta. 
The altars, communion rail, pulpit and front of organ 
loft are all terra cotta. The entire ceiling is of brick 
and tile vaulting, the keystones being of terra cotta and 
the ribs of the arches and groins of molded brick. 
There is not an inch of timber ora nail in the entire 





structure. Its acoustic properties are said to be re- 
markable. 
« oe 


The Current Supplement, 

The current SUPPLEMENT No. 1264 is a most interest- 
ing issue. The “Prehistoric Ruins of Copan,” is an 
elaborately illustrated article showing views of the site 
and the various finds. Someof the most important 
archeological work which is being done in America is 
being carried on at Copan. ‘* Remedies for Snake- Bites: 
Scientific and Empiric” by A. W. Buckland, is a most 
valuable scientific paper. ‘* The Weight of Air” is an 
article giving a — representation of the subject. 
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RECENTLY PATENTED 


the amonnt of cash received and placed in the till, 





and is arranged to enable a salesman to record a sale and through the slot. A ring, frictionally held on the fer- | cleaning edges so artanged that by turning the mouth- 
The | rule, is adapted to engage with either arm, the ring be-/| piece, any particles adhering to the stem will be re- 


moved, The device is of such length and shap> that it 


INVENTIONS 
Agrtculitural Implements. 
HAND-RAKE.--Myies Y. Warnen. Germatitown, | 


Philadelphia, Penn. To provide a reke arranged to dis- | 


charge the gathered material from the teeth, is the pur- 
pore of this invention. The rake, with this object in 
view, is furnished with a cleaner movable on the teeth, 


A spring-lever is fulcramed on the rake and engages the 
cleaner to move itup or down on the rake teeth. The 
epring-lever can be locked to hold the int an up- 
permost pusition. 

SICKLE-BAK 
Vermilion, 8. D. 
mounting the sickle-bar or cutting apparatas of a mower, 
#o that these parts can be adjusted forward or backward 
to take up the wear on the pivots connecting the cutting- 
apparatus with the frame of On a coupling- 
an eccentric is mounted to roll, A bearing 
is mounted looeely on the sleeve and is provided with 
cutting apparatus. By rolling the eccentric sleeve, the 
bearing, and coneequently the sickle and finger bars, can 
be adjusted forward or backward. 


cleaner 


ADJUSTER. — Martin ANFINSON, 
This invention relates to a means for 


the mower, 


im sleeve 


Electrical Apparatus. 

TELEGRAPH-SOUNDER tLamvus. F. Livery, 
Alderson, W. Va. The device patented by the inventor | 
i» a double sounder, in which the two soands are alike in 
tone or pitch, thas rendering the sounder distinct and 
clear. A pole-changer is provided, whereby the direc 
tion of the current. flow can be changed at will, thus en 
abling the operator to nee the end of the lever for the 
downward stroke which happens to be the heavier. There 
overcome, as in similar de- 


is no spring resistance to be 


vices. The sounder automatically conforme to the flacta- 


ations of the battery strength 





Mallway-Appliances. 
CAR-REPLACER.-Joun C. Barre, 
The purpose of the invention ie to provide a simple, port- 
able device, whereby a derailed ¢ar can be quickly di- 
rected to the rails of the track. The device ie so con- 
structed that the replacers can be turned end for end and 
interchangeably used, ond that the wheels of a car can 
be conducted from the surface of the ground to a proper 
position upon the raiie with the least possible resistance. 
RAILWAY.--Sasroep P. Dicktweon and Jomwn A. 
Roerns, Corving, N.Y. In this railway the rails are 
meanted on continaous trusace, in turn sapported by cross- 
thes formed with webe and base flanges, the cross-ties 
and trosees having certain peculiar features of construc. 
thon by which the rails are more effectively mounted and 
secured than in the construction at present in use. The 
cross-ties comprise vertically-extended webs and hori- 
zontal base-flanges, the former having receswes formed 
in their upper edges. The trosees are horizontally set 
into the rect secs and are provided with grooves in their 
apper faces. The rail» have their base-flanges eet in the 
grooves. Tile plates bear down on the base-flanges and 
are secured to the trusses 


Gilman, Colo, 


Enginecring-improvements,. 
SALES AND CASH REGISTER.—Canm: J. D. Wat- 
Tex and Joun Roperrs, Manhattan, New York city. 
The register isespecially designed to be used in stores, 









record ig made upon a paper strip wound from dpe reel 
to another, and is reproduced upon an underlying strip 
woand off from an auxiliary set of reels. A full record 
of the sales is made so that the owner of the store can 
ascertain the day's sales; and the total amount stated 
on the paper must correspond with the amount in the 
cash drawer. A device is provided to prevent the unau- 
thorized opening of the till. 

LEMON-SQUEEZER.—Joun L. Eastey, Manhat- 
tan, New York city. The squeezer is of the class in 
which a juice-extracting cone is employed and a recep- 
tacle for the juice. One object of the invention is to 
assure a more thorough separation of the seed and pulp 
from the juice than bas been heretofore possible with 
soch squeezere, and another object is to so construct the 
squeezer that it can be held in the hand while in use or 
placed upon a support if it be so desired. 

GARMENT. — Lavra H. Jomnson, Battle Creek, 
Mich. The invention provides a bust-support entirely 
free from stiffening devices, such as bones or steels, 
leaving the body of the wearer free from the constriction 
usually produced by belts or bands surrounding the 
body. 

LID FOR COOKING UTENSILS. James H. 
Swirt, Punta Gorda, Fla. The lid is swinging and de- 
tachable, especiaily applicable to sancepans, pots, and 


| kettles. and so made that it can be horizontally swung 


| entirely removed from the vessel, and the 





upon a pivot serving as a handle, and that it can be lifted 
entirely from the body of the receptacles. The lid can be 
pivot of the 
lid can be placed at either side of the vessel, enabling 
the lid to be swung to the right or to the left. 

COAL OR FREIGHT RUN.—Jomy~ Brapy, Man- 
hattan, New York city, The runway comprises an up 
per track and a lower track. A scalé-platform, forming 
& portion of one of the tracks, is balanced to be apset by 
a given weight. A locking device is arrangéd to, bold 
the scale-platform when desired in a fisted position. 
Elevator-cars travel in shafts extending from the upper 
to the lower tracks, each car being provided with 
rails capable of constituting sections of the lower track 
and with tracks at its sides at an elevation from the bot 
tom. A receiver for weights is connected with the ecale- 
platform, whereby the number of pounds placed on the 
platform in exceas of the amount which the platform is 
designed to balance can be ascertained. 


METHOD OF PRODUCING ORNAMENTAL 
FABRICS.—Marx H. Frank, Manhattan, New York 
city. This invention is an improvement in methods for 
producing ornamented fabrics by placing embroidery and 
lacework thereon. The pattern for both the embroidery 
and lacework is stamped directly upon the base or body 
fabric. The lacework is then formed in the usual man- 
ner upon the surface of the fabric, whereupon the em- 
broidery is directly worked so as to include the lace- 
work and that portion of the base or body fabric within 
the lines of the embroidery-paitern. 

RATCHET SCREW-DRIVER. — Groner E. Gay, 


Augusta, Me. Two pawl-members are loosely mounted 
on the blade and spring-pressed toward the ratchet-diak. 


A ferrule forms part of the, handle and surrounds the | Richmond, New York city. The cleaner is a fixture to 
disk and paw! members, The ferrule bas a longitudinal | the mouthpiece and is of such shape that while being a 
slot; and each pawl-member has an arm extending | conductor for the smoke, it will present scraping or 


| 


| hanger which cay be applied to hold a wire firmly with- ; 








arms in their locked position, whereby the device may 
be used as an ordinary screw-driver. 

WIRE-HANGER —James W. L. Jaques, Salt Lake | 
City, Utah. The object of the invention is to provide a , 


ing in width jess than the distance between the ms 


out bending and moved along the wire when desired. 
In a casing open at its top and ends clamping-blocks are 
movable in opposite directions to engage the wire. A 
wedge- block moves the clamping-blocks outwardly. 

CATTLE-STANCHION.—Apo.r Joost, Kankakee, 
Ul. This cattle-etanchion is ingeniously constructed so 
that all the cattle can be quickly released at one time in 
case of an emergency, as for example, in case of a fire. 
This result is accomp without enabling unauthor- 
ized persons to make use of the device for malicious 
purposes. 

REFRIGERATOR, — Joun Nasu, Dayton, Wash. 
The refrigerator has a vertically-extending series of up- 
wardly-extending pockets designed to receive -he drip- 
pings from the ice-chamber, each pocket having a down- 
wardly-extending lip adapted to direct the overflow from 
one pocket to the pocket next below. By this system; 
the air in the refrigerator is cooled and at the same time ; 
freed of impurities. 

MOUTH-GUARD FOR BOTTLES. — Cuartes H -| 
Boeart, Brooklyn, New York city. By means of this: 
invention, the mouths of milk-bottles can be protected ! 
from fractare and can be identified as the product of a | 
certain manufactarer even in the dark. A yielding band | 
surrounds the neck of the bottle and engages the top 
edge of the bottle. A rigid ring is embedded in the 
band at the top edge, which band is of a diameter inter- 
mediate between the inner and outer diameters of the 
bottle’s mouth. The band serves the dual purpose of 
protecting the bottle and servirg as a means of identifi- 
cation. 

DOOR-LATCH.—-Preperick E. Ricaarpsoy, Man- 
chester, Iowa. The door-latch comprises an integral 
yoke or stirrup-shaped bar, the ends of which embrace | 
the door edge and serve as handles for the sides of the 
door. A locking-tooth is carried on the outer or bottom 
portion of the stirrap. A pivot is provided for the bar 
at one side of the door near its edge. A spring is 
mounted on the pivot and engages the stirrup to keep 
the locking-tooth projected. A keeper on the door- 
jamb is adapted to engage the tooth on the bar. The 
strain brought upon the latch by pressure upon the door 
when it is locked will in all cases be substantially length- 
wise and not crosewise of the latch, as in most con- 
structions. In consequence the latch gains in strength. 

STORM-FRONT FOR BUGGIES. —-Arruur A. 
Pratt, Dayton, Iowa, The storm-front comprises a 
frame constructed for attachment to the dashboard and 
adapted to extend upward beyond the dashboard and | 
constitate a front support for a storm-curtain. This 
frame is provided with an opening through which the 
reins are passed, and with a glass window which can be 
closed or opened. 

PIPE-CLEANER. —Orro Sranr, New Brighton, 


Helesl 

















will extend into the bow! without interfering materially 
with the communication between the bow! and the 
stem, enabling such communication to be kept open, 
and the heel in the bow! to be loosened at any time 
' without removing the attachment from the stem. 
WATER-WHEEL.—Wu.no Ronkarven, Manhattan, 
New York city. Each side of the wheel is made up of 
three concentric rings, suitably braced, and supported on 
the hub by four spokes. A movable boxing incloses 
the paddies for about one-fourth of the circumference of 
the wheel. This boxing is fitted with rollers, which 
can be made to press against the periphery of the 
wheel and to act asa brake. For suddenly stopping the 
wheel, a number of dogs are pivoted in lugs around the 
periphery of the boxing. The dogs engage with the 
teeth of a ring-shaped rack fastened around the outside 
edge of the blades. ‘The boxing occupies a position at 
the bottom of the wheel, and the water rushing through 
it acts on the blades. When the wheel is stopped, the 
boxing is raised to the top. 
SASH-BALANCE.—Tuomas M. Spinks, Alamogordo, 
New Mexico. This invention does away with sash- 
weights and provides four separate sashes sliding in 
| separate grooves. The two sashes which make up the 


| ordinary top sash of a window are suspended at both 


ends by cords passing over small pulleys. The pair of 
sashes which make up the ordinary bottom sash are sus- 
pended in like manner, The pulleys from which these 
sashes are hung are fastened one at each end of two 
cords that pass over pulleys in the window-frame, By 
this arrangement both pairs of sashes are balanced, as 
well as both members of each pair, and when the win- 
dow is open its widest, the sash only occupies one- 
fourth of the opening. 





Designs. 

BUCKLE. FRAME.— Henry Knog.t, Brooklyn, New 
York city. The design consists of two rounded side- 
bars which are parallel and curve first slightly upward 
and then downward. They are broadened upward at 
one end and are connected on the upper side by a croxs- 
piece pointed on top, with a slot at the apex, and flat 
across its bottom edge. They are connected on the 
lower side by a straight, flat, cross-piece parallel to the 
bottom edge of the upper one. The side-bars are joined 
at their other ends by a rounded cross-bar having two 
spaced downward projections in the center of each 
under side, 

MENU-COVER —Max Beck and Rosert O. Zrm- 
M£RMANN, Manhattan, New York city. The cover con- 
sists of a rectangular panel having a metallic-like sur- 
face, surrounding which is a narrow border having a 
stippled appearance. the panel being raised or in relief 
im relation to the border, and the edges of the panel 
being indented in wave-like form. Displayed within 
the panel are waved lines, forming a rectangular figure, 
at the corners and centers of which rounded projections 
appear. 

Nore.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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Generator. Absolutely new invention. Never 
Address immediately * V,” Box 1536, N. Y. P.O. 


ne 
wn. 


rhe celebrated “ Hornsby-Akroyd" Patent Safety Oii 
engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of Kast 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Géo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


yeh 


HINTS TU CORRESPONDENTS. 


Names and Address mast accompany ail letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

Meterences tw former articles or answers should 
give aate of paper ana pee or number of question. 

inquiries not answered in reasonable time should 
oe repeated : correspondents will bear in mind that 
some answers require not a little research, and. 

though we endeavor to rej reply to ail either by lette: 
or in this department. each must take his turn. 

Buyers wishing to purchase any articie not advertised 
in our columns will be furnished with atidresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
pe rather than general interest cannot be 

pected without remuneration. 

Sclentitic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books “referred to promptly supplied on receipt of 


‘iherals sent for aunties should be distinctly 
marked or labe 











(7844) J. A. C. writes: I connected the 
Wheatstone bridge with rheostat on one side and a smail 


piano wire about two feet long on the other, Thecur- | 
rent used was from a small storage battery of four cells. | 


When the piano wire is plucked or bowed so that it vi- 
brates, giving out a musical note, the needle of the gal- 
vanometer turns in a direction indicating decreased ce- 
sistance in the wire. Will you please explain the cause? 
I was trying to prove that the wire would be warmed by 
vibrating, but get the opposite result, A. We have 


verified the statement of this correspondent, and find the | 


same result, with a bridge sensitive to y¢jg ohm. When 


the wire is stretched it shows greater resistance due to | 


its elongation, as it should. When the wire was allowed 
to vibrate, its behavior seemed to vary with the material. 
A stee] wire showed a decrease of resistance while a Ger- 
man silver wire showed little or no perceptible alteration. 
Now since the t-mperature cocfficient of German silver 
is very small, and that of steel is quite large, we suggest 
the theory that the decrease of resistance is to due cool- 
ing while vibrating. 


(7845) W. M. B. asks: What will pre- 
serve gill nets (made of fine gill twine) used in catching 
shad in the waters of Delaware Bay ? We have been 
using lime water as recommended, but it does not seem 
to have the desired effect, as the nets become rotten be- 
fore one season is ended. A. The following treatment 
is said to preserve nets for a long time in a good condi- 
tion: Soften 1 pound good gine in cold water, then dis- 
solve it in 10 gallons of hot soft water, with 4 pound 
curd soap. Wash the nets in soft water, then boil them 
in this for two hours, press out excess of the liquid and 
hang up over night. The second bath consists of alum, 2 
pounds; water, 5 gallons; heat nearly to boiling, and im- 
merse the nets in this for about three hours, then press 
and transfer to a strong decoction of oak bark or a solu- 
lion of sumac in warm water (water, 5 gallons; sumac, 8 
pounds), avd let them remain immersed in this for forty- 
eight hours or longer, if convenient. 


(7846) W. D. H. asks: 1. What is the 
smallest E. M. PF. and current which will produce an arc? 

The counter E.M.F. of the arc is 35 volts. Hence a 
voltage greater than this is necessary. For direct cur- 
rents at least 40 volts must be had. For alternate cur- 
rents, #0 volts is the minimidm. Five amperes may per- 
haps be taken as the minimam current. 2. I would like 
to produce a small) are light with the smallest posible 
size of dynamo, using the best and most efficient mate- 
rials, and built into the most compact form; what would 
be the approximate size and weight of such a mac’ ine? 
Please give me an estimate, at least, of the size of such 
amachine. A. The dynamo which would light such a 
lamp, would require about a haif horse power to drive it, 
and may be taken as of about the size of a half horse 
power motor, 3. What current is required for the manu- 
facture of calcium-carbide at about 60 volts? A. In the 
electrical furnaces of the carbide works at Niagara many 
thousands of amperes are used. We do not know the 
minimam current for producing carbide, Twenty-five 
amperes will enable some work to be done. 4, Which is 
the most suitable for this, the direct or alternating? A. 
The direct current. 


(7847) H. H. 8. asks the cause produc- 
ing “ Jack-O-Laniern.” A. The ignus fataus is thought 
to be due to the spontaneous igeition of a small jet of 
phosphoreted hydrogen. when it comes into contact 
with the air. This gas is evolved by the decomposition 
of matter in swampy places and rises to the surface of 
the water where it takes fire anci burns with a pale light. 
In the night this may be seen from quite a distance. 
It has always alarmed the timid and superstitious, but 
it is in reality a very pretty cheniical experiment. 


Scientific American. 


NEW BOOKS, ETC. 


AMERICAN TELEPHONE PRACTICE. By 
Kemster B. Miller M-E. New York: 
American Electrician ppmeeng . 1899. 
8vo. Pp. 458. Price 

There is quite a literature on the istastene but most of 
them are hopelessly out of date and the practice they 
stand for is archaic. The present work deals with the 
subject in a masterly way and tells exactly what the elec- 
trician wishes to know about switch-boards and other | 
perplexing points in telephone work. 





It is an admirable 
book and is profusely illustrated by diagrams and half- 
tones taken from the objects themselves. No phase of 
the subject seems to be neglected. 


A MODERN SaFety Bicycie. By H. A. 
Garratt. London: Whittaker &| 
Cowpany. New York: The Mac- 
tnillan Company. 1899. 16mo. Pp. 
224. Illustrations and plates. Price 

The literatare in book form upon the bicycle is far 
from being extensive. The present work was intended 
to help riders to understand their machines and with the 
aid of the working drawings, mechanics can build their 
own machines if they desire to doso. The principles 
en trad the constraction are clearly Sane. 


INDEX OF INVENTIONS ——— 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 





MARCH 13, 1900. 





Accumulator, H. Leitner 


Acid cooling tower, C. Rugg: . bre 4 
Adhesive compound, ys “Bouthillier : os. = 
Adjusting device, G. &. Petsche...... 6 


Advertising bombshell, 2: Sealona.. 

Advertising device, F. well 

Air com ressor, ny araulie, x J. Lockyer 

Alarm mechanism, time, C. Schmidt 

inguene. separator for gold and silver by. 
Rider..... 45, 

aguas for women’ 3 weit. ©. c. & J. A. Carr. 





Auger, post bole, C. L. Tuttle : 
Back pedaling brake, A. Fr Rockwell... 
Bag holder, F. H. Brooks 


Haking vessel or mold, A R. Wright xe 
Basket, fruit, W. O. Wh 
Bath cabinet, J. BE. Gross. 











Bath tub, portable, J. McGregor 
Bearing, antifriction, Md Moss. 
Bearing, sleeve, C. H. Ray - 45381 
Redstead attachment, inva, Ba. ane 45,421 
Bell striker, F. ‘ole... 45,249 
Bicycle, K. Wierer 45,474 
Bicyele, Lounsberry & Winn 645,267 
Bicycle brake, W. 8. Busiler . 6.208 
. 5,065 


Bicycle driving mechanism, A. A. Brown. 


Bicycle fan attachment, J. A. Mill . 645,482 
Bicycle, folding, H. L. Trebert . 645,145 
Bicycle gearing, changeable, G. 8. Adams O45. 446 
Bicycle saddle, A. . Garford.. . » 645,258 

| Bicycle support, F. Barry . 45,246 
Binder, uniting tablet, J. F. Mallet 45,111 

| Bismuth or antimony from their sulfid ores, bu 

| = process of extracting the metals, J 

| d.. 645.490 
Blanket retaining means, abimal, F. H. Mitchell... 645,368 
Bobbin holder, G. A. Clark. Jp vee 645,417 


Boiler. See Steam boiler. 
Bolt S emappel device, automatic, 
well 





H. C. Stock- 


645,431 


Book leaves flexible, rendering blank, L. Clark 45,459 
Book, scrap, C. E. Schwartz. - 5191 
Books, binding, C. _E. Scarse 645.901 
Boot or shoe, W. N. Button .. 645,068 








Boots, shoes, ete fastening for, Carman & sores & as 


Boring drill, C. 8. Staffor 645,219 
Bottle, En Earl “é Criuchiow. . 645,315 
Bottle neck forming machine, A.J. Rudolph 645, 180 
Bottle washer, C. H. & H. B. Fische 645,389 
Brake. See Back pedaling brake. Bicycie brake. 

Car brake. Vehicle wheel brake. ‘ 
Brake indicator, W. D. Rogers............... «-+ 645,44 
Briquet, C. F. Hood............. " . 645,361 
Brooch, J. W. Simmonds........... . 645,302 
Brow wx aaenene device, C. Biume . 59 
Brush, F. ON ES SR eee : - * 

« OfaJ 


Buckle, shaft and barness, JR. Boyd 
Burner. See “sien burner. f 
Button, BE. W. Silsb 645, 192 

645,079 


Button, collar, J. rd EE c 2002 ccsetede ; 
Button, collar, W. A. Locke............. 645,298 
Button, cuff. C. H. Allen.. . 45,307 

645,501 


Button, lapel, M. R. Bruecha. 
Calcium carbid, apparatus for treating. J. von 
Urlowsky -- A542 


Calcium carbid bolder, White & Gilbert 645,152 
Camera, kinetographic, Lee & Turner.. byt 
B45. 276 


Camera, panoramic, N. Tho a 
Camera registering mechanions, A. W. Mec urdy. 45,370 







Can. See Oil can. cae 
Can cleaning mac hine, C. W. Sleeper........ - 645,138 
Can opener, A. T. Beckie of Te edmaasgsoensecassoosenss 645,000 
Car brake, J. H. K. Me© * lum » 645,486 
Car coupling, +f MecBride....... 645,200 
Car coupling, E. F. a ES - 645, 125 
Car cums. : J. (arene iit ~ 645,004 
Car door, L. A. Hoerr.............secesees . 644,087 
Car, motor, W. Schew....... 0... 05. es censeeeeeee . 6272 
| Car seat, reversible, W. L. Genepesanes evepéose . 645,516 
Car seat, walk over, Deverell & La 645, 462 
| Car tippie for mines, entomatie, 6 A ‘fi “Williams oe. 155 
Car wheel, railway hand, W. J. . 645,156 
Cars, electric lighting A5 hy ‘tor railway. 008. 283 
522 


Preston & Gill 
Can, electric lighting apparatus for railway, w. 


Pc adeacdencapecinnece 22°00 0008 . 645.216 
Carbon sheet holder, I. Mack PR ocacnceetes 645,400 
Carbureter, E. A. McAllister.............- 645,488 


Carbureting, EK. A. McAllister............--+- . 545,425 
Carriage, chiid’s, C. F. Dittmar............ . . 645,251 
Case. See Clock case. Packing case. 

Case for books, ae. . A. Tucker 
Caster, A. B. Di 

Cattle guard, K. ’. Wallac 
Cattle, to prevent fightin 


645. 4 
Mo 





andputtitix. etc.,device 





to be worn on the heads of horniess, 8. A. 

BR. oop cnccecucenscases 645,140 
Centerboard, boat, ©. J. Smith... ................ (43.357 
Chain, KR. A. Carter... (45,212 
Chain, watch, 8. H. Warren........ -- 45,149 
Chair and tablet, combined, O. 8. Jennings 46,102 
Chopper. See Cotton ¢ hopper. 
| Churn, B. Kingsley.. one - HbA6 
Cigar branding machine, ‘Du Brui. 645,405 


Cigar finishing and -AS machine, P. Mubi- . 


re earn 645, 180 
Cigar or cigarette holder, W. H. King........... 3 
© eygetie Seung aopying | machine, Ls 
Beem . 645,287 | 
Cleaner. “See Grain cleaner. 
Clock case, GS ID nceccccncce cceses "6am 
Clock frame, ‘Woodroff & Met DIE. diecccosescustile bry 


Clod crusher and pulverizer, W. F. Shoup 
Closet. See Dry air closet. 


Closet seat, B. Holz.... (45,260 
Cloth cutter, A. G. Saberg et 645, 134 
Clateh, friction, De Dion & eaten. 645,312 
Clateh. friction, J. Monkhouse 645, 
Cock, conical water, E. A. Pobiman 645,184 
Perrier. ....... 000: . 


teher 


Coin controlled anparatne. U. 
Coin delivery vig J. M. Bu 
Coin detector, ‘ort 
Cold storage ap pparatus or system, A. J. Tibbits. - 48 0 | 
Collapsible tube, F. Stobr. . 
Combing machine, Wenning & Gegauff........... 
Com position of matter: _ Prampolini............ 454 
Concentrator, J. Mauld Sa0d 
vag ad display and dispensing case, F. L. 
Cooker food. F. Ripple 
Corkscrew register, H 
Corn husker, J. A. Ramse 
Corset stay or stiffener, 
—_ Cary for 
a& appeee..-- . 


Cotton > —-~4 D.C. 











AND BACH BEARING THAT DATE, | 


[See note at end of list about copies of these patents.) | 


pt as 


“Star” Frenne 
“= Lathes 


POR PINE, ACCURATE WORK 
Send for Catalogue B. 
SENPCA FALLS MPG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S. A. 


AMERICAN PATENTS.— AN INTER- 


esting and valuable table showing the number of patents 















Cotton gin, roller, J. BE. Cheeaman........... ..... 645,288 
oes Sete goods, fixing the “finiah on, M. 8. 
Couph See Car coupling. Hose coupling. 

r ehicle reach oy i" : " 045.042 
ream separator, nt... ndoutiaaeratunt beee 
Crusher. See Clod crusber. 

Cultivator planting attachment. ee at Nelson.... 646.336 

Cuivert. B.C. Trambelll, ...........05cccncssceveseese 645, 146 

Cup. See Gre: ase Cup. 

Current meter, alternating, W. *. Pratt 

Current motor, alternating, W. G. Rhod 





Cut off and light extinguishing appesetes, heenees 


automatic, H. L. Groome , . 645,58 
Que off, automatic, G. Christensen. .......... ..... 645.060 
Cutter. See ( 7%. apteee Thread cutter. 
Cycle seat, T. D. Wilgus ~ 42 
Cyclometer, L. J. Burdiek . 45.201 





ranted tor the various sub. upon which p 
have been filed from the beginaing down to 
is. Contained in SCIENTIFIC AMERICAN 8UP- 
PLEMENT, No. Seen. Price 10 cents. To be bad at 
| this office and from 


LATHES. STAR A 
NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 

Has These Great Advantages: 
The speed —\ Gatetty Em so 0 to 1600 be oe 

or shifty ts. er can be uated 
caine, with wi safety, the Smallest or hk S 
within its range—a wonderful economy in time and grat 
saving in drill breakage. (2 Send tor catalogue. 

Ww. F. & JNO, BARNES ©0., 
1999 Ruby Street, ~ Reckford, m. 


‘FOR FINE WO WORK. 


No machine on the mark 
and Bench Mililng Hing 





SUPPLIES 









our Ne. 

Machine with two speed 

Spindles and ot steel hardened 
and ground tool steel. A 

take A size chucks and other 
attachm as fit mouth of bench 
lathe spindle. Traverse movement 
of table 7 inches. Fuller descrip- 
tion in free illustrated booklet. 


The Pratt & Wuitney Co., Hartford, Conn. 
THE HALL 


1 | BRASS PIPE WRENCH. 


A PERFECT TOOL 
WITH FRICTION GRIP. 
Bus‘ings for all sizes and shapes. 
Highly polished pipes made 
up witbout scar or injury. 


For Circulars and Prices 


WALWORTH MANUFACTURING Co., 
28 To 136 FEDERAL ST., BOSTON, MASS. 


NICKEL 


Electro-Plating 


Apparatus aod Material 
THE 
Hanson & VanWinkle 
Co., 
Newark. S.J. 
1% Liberty St., N. Y. 
D& “5. Canal 8t 
1 


cago. 


THAT ARE GOOD--NOT * CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent sults. oy guaran 
tee and instruments are good. 
WESTERN TELEPHONE CONSTRUCTION co. 
250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 

exclusively in the United States. 


MAXIMUM POWER- MINIMUM cosT. 
you use a pump for 

Rt, lard. acids, starcl), 
potrelsee., rewer's | 
ash, tanner’s liquor, | 
cottonseed oll or fluids, 
hot or cold, a - thin | 


TASER ROTARY PUMP 


















our business card 


for 16) p. 1898 catalogue. 


Send 
















the least expense. Simply 

constructed. Can be run at 

any desired Perfect- | 

! guacho. All parts are pag ne. Needs po 
illed workman. Defects (Catalogue oe 
TABER ‘PUMP MP CO., ; 32 We Wells St. Buffalo, f N. Y., U. A, 


NEW BINOCULAR. 


(The Tri#der.) 
Small as an opera glass. More 
powerful than the est tield 
glass. Send for © b> 


QUEEN 4&4 CO. 
Optical -_ Instru- 


1010 Chestnut Street, 
PHILADELPHIA, Pa. 





New Yor«: 59 Fifth Ave. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur's Use.—The utilization of 110 voit 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any ur who is versed in the 
use of tools. This article s ree in SCLENTIFIC 
AMERICAN SUPPLEMENT. 182. Price W cents. 
For sale by MUNN & Co., ‘ni St New York City, 
or by any bookseller or newsdealer 


The New Yankee Drill Grinder 
Selentifieally Correct. 
The only drill grinder ever made requiring 
hut one preliminary adjustment. Gage te 
hucks and other time-consuming soe 
hrown to the winds, Avy ion 
-btained instantly. Drills cut like razors, A 
boy can use it. Irom Workers! This 
machine will pay for itself many times each 
work impossible eet it. 
of it. 





year. Correc 
Write ws NOW while thinki 
TRE FU LLER MF 
ecemsor to 


250 Asylum AY, ibshonmennes Mich. 


AW FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEKL PENS, GOLD 
PENS, INKS, PENCLL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS MATERIALS 


78 Reade Street, - - - New York, N. Y. 
Manufactory Established 1761. 














res or registering mechanism, L. J. Bur- 
45.200 


ick. 
restianed. hinged, Alexander & Reynolds.645,082, 645, 4 


Jefacating ap — ~e uid. Kk. W,. aaeenenen . MD 
delinting machine, J aulkner. nee 645.1" 
dental broach, L. A. Veauen » sivas 645,45 
Jental separator, KB. Wishart...... . M5415 
Jesk, school, Holiman & Fields... ............... 00 645,048 
Jetector. Coin detector. 
rere . 645,975 
i Wie MNES scnaheuh dudeccsesencctcoenes . en 


es. 

Disinfectants to water closets, floar attachment, 
for automatically seomias: | H. F. Jones 

Yisplay rack, H. M. Greener........... 
door hanger, L. A. Hoerr.. 
door, sliding, L. A. Hoerr 
drawing board rest, H. w ‘Roberts.. 
redging machine, L. C. Kisenhut 





ress shieid fastener, G. W. Ferguson... ienauloge : IT 
rill. See Bori pace 

dry air closet, G. R. Boates..............6. cc csseeee 645406 
yrying apparatus, C. Mallinson pens ublkd> senate ani 645,366 
Dust collector, J. E. Mitehell....... ; 005,288, 645,000 
Educational appliance, M. Thraston......... owe 45400 


Electric circuit controller, B. N. Jones............. 46,108 
Electric lighting, producing > guapepuapeealh mate- 
rials suitable aot. G. Aperete d.. 
Electric meter, L. C. Reed.................. 
Electric metering a L. €. Reed... ..645,127 
Electric motor control, W. R. Hamien.... 
Electric motor control, F. A. Merrick. ......645,116, 645,117 
Kiectric motors, apparatus for control of, W. R. 
Hamilen ... 





. 645.198 

645,126 

to 645. +4 
645,088 


Electrnec motors, starting asyne bronous and nod 

chronous monophasic, EK. Cantono 645,247 
Electrically treating materials, K. G. Acheson. . 645,284 
Electrode, battery, F. K. Irving............. . 645.201 
Electrotyper’s furnace, B. F. Jackson ~ 645,296 
Klevator. See Siphon elevator 
Enameling table. C. A. Sievert 645,517 
Enameling table or machine, Hoelscher & Clif- 

ford. ee 645,398 
End eats. 0. H. Watkins 645,241 
Engine. See Gas engine. Rock drill engine. 

Rotary engine. Steam engine 
Engine igniter, explosive, L. Jones, Jr . 645,508 
Engines, automatic cut off for, J. B. Opaabl 645,122 
Engraving machine table. N. Dedrick -. 645,164 
Engraving machine too) grinder, N. Dedrick . 046,165 
Evayorator, A. P. Merri 645.531 
Excavating machine, J. H. W. L ibbe.. .. 645,175 
Excavator, sel/ loading, J. ‘VV. Weaver. . 454465 
Eyeglasses, F. Thompson -. 645.20 
Eyelet, L. A. Roberts . 645,40 
Fabric. See Woven fabric. 
Fans, hanger fur electric ceiling, Ayers & Groth.. oes 5), O87 
Faucet, measuring, e., . Jackson ‘ » Wk 
Fence post, J. D. Pald os $72 
File, newspaper, J. . TO . 645,980 
File, newspaper, B. R. Green 645.088 
Filter, C. L. Simpson.. -«» 45,8 
Filter, J. F. Ziegler -- 645,500 
Firearm, rapid tire breec bh loading, J. J. Green 

ough ¥ 45.292 
Fire kindler, L. Matth tas ... 645.40 
Fireman's helmet, W. Vejen 645,281, 645.408 
Fireman's mask, W. heaer™ coees H6,.28 
Fiour bolt, W. L. Burner... ; . 45404 
Flour bolt brush operating mechanism, W. L. 


Burner 
Folding machine, O. Landry 





which does the most work at | 


Foot power, Z. MeCuns 
Friction drum, C. Campbell 





Furnace. See Electrotyper’s furnace. Heating 
furnace. Dg held furnace 
Furnace, W. Jobnason . 46,310 


Furnaces, ba N consumer for steam boiler, H 
| 8. Bowler ‘ 

see Track ‘gage. 

. W. BE. Jones, 

Ga vanizing metals, KE. |. Braddock 

Garment hangér, Hall & Donaldson 

Garment supporter, J. Sulzbacher 


645,063 





Gas burner attachment, T. J. Bush 
Gas engine, A. Hei) , 
Gas generator, J. KE. Evans 

Gas generator, acetylene, W. Ross 


Gas meter, T. H. J. Leckband 





Gas regulator, §. L. McAdams 
Gas valve, pressure, C. A. Weber-Marti 
Gate. See End gate. 


Gate, Hatfield & Tarr 

| Gate, A. Lindquist 

| Gear cutting machine, C 

| Generator. See Gas generator. 
ator. 

Glass articles, apparatus for producing hollow, 
P. ; 


Sievert 








. R. Gabriel 


Steam gener 





Glassware engraving mae hine, G. Scbiffbauer 
Glove washing, D. Potte 

Grading machine, road, K B. Kirkendall 

| Grain cleaner, 8. H. Tromanhauser 

M. Lasewell 








Grain cleaner, self jeveling, J 
Graphite, manufacturing, E.G. Acheson 
Grease cup or lubricator, C. F. Kellom 
Gringing machine, 8. Brown ‘ ; sedcace 
Grinding machine, F. Faucett op . 6 
Grinding ae feed mechanism, roller, A. H. 

Boelte 645,245 
Bene, ! See Kettle tipping handle. P ackage 

an 

Hanger. “fee Door hanger. Garment hanger. 
Harness, C. B. Oisen 5,327 
Saree breec hing atraps, shaft attachment, for, 

E. Corlett vos 00a ... 645,289 
apvouiton mac Sek A, We, BEN. . seusekssenss 645.206 
at fastener, w. bi ammann, 645,021 
at or cap rick, EB. J. Ki y 645,362 


eater. See Tank heate 

eating ty 8. T. Wellman et al. 
inger, mirror, J Roche. 

inge, spring, J. Jackson. 





Hog scraping machine, G. W. Constantine 
ook and eye, 8. F. Sullivan 645.44 
orse heel spreader. d. Me Donough. saeubes . M5511 
orseshoe, cushion, A. Simmons. 645, 193 





ores, protector against insects for, Weller & 
Lachenmyer 645. 

Jose coupling, P. H 

Jose supporter, A. M, 


Reardon... 
Krickson. 








fusker. See Corn husker. Pret 
ce cream, etc., cutter gage for, T. F. Crowley 645,508 
ndicator. See Brake indicator. Office indicator. 


Street indicator. 
Injector, steam, F, Sticker 
ink well, EB. Olgonbang 
lron, refining, F. W. Hawkins 
Jack. See W LA. ack 
Jar closure, fruit. A. Smelker 
me | Jon holder, fruit, L. 'B. Gower.. 
Jewelry, G. Lineks J 
Jewelry fastening, B. “Conlan 








Joint. See Rail int. Railway rail joint. Tube 

oint. 
Kettle tipping handle and cover holder, FE. Mor- 

rison . $45,120 
Kiln, J. & C. Lengshbolz . 646,207 
Kite. K. B. & F. W. Merriman 645,423 
Knapsack, L. Weisenburger . 646,151 

nife. See Paring and slicing hnife. 

Knitting met hine, ¥. Kosati et &- - 45.52 
Lamp, Homan 


- one 
Lamp RA, W. K. Thompson. . x 
Lamp, electrie arc, W. Vogel 
Lamp, gas, M. P. Stevens 
Lamp globes, manufacture of incandescent or 

















other, W. C. Fusner.. 645,204 
Lamp wick raising and controling “device, Wai- 
TY * 7. See eee 5 DR 
Lamps, fastening device for heads of electric 
glow, J. Kremenezky 645,206 
antern, C. H. Koster. 645.320 
athe, J. F. Dowding .. ka phe viabonés 0s ae 
athe turning attachment. “6. Reynolds.. .. SAB 
seaching vat, bark, J. ‘boms.. . KAM 
ak stopper for vessels, external, A. ( Colomes.. 645.070 
aather, coloring, 8. K. Felton, Jt.......... ccccees 645.291 
eather dressing. A. K. Dawley 645,461 
Leather, treating, K. B. Arthar.. 645.050 
Level. J. W. Bechtol saaltiig@ 345.058 
Level, plumb, B. C. Morgan oss 645. 289 
ighter,. pocket, C. M. Campbell. . ‘ 5.456 
‘Anotype machine, J. 8. Thompson ae. 46,438 
— machine casting mechaniam, C. Holli- 
coves 5,472 
Lincty pe ae machine quad forming attac hment, W. 
. 46,073 





perro on page 190) 











Scientific 


American, 





a hig " 
| mall at home, © take 


A New Position 
t th ete yor ectrteal, 
M rhante: aler Ste am En pecorme, Archi- 
teeturaler Mechanical + he 
Paginceriag Sten y. 
keeping, and Eagli “y 
The terms yment wil 
dy we 
adu W rite 
the Internaths mal Ce rreepend- 
care Schools, Bor Sez, 
Serantoa, Pa. 


for « 








TAUCHT BY MAIL 






" feasional, Elective, Commercial. 
Law ourses Guarantees best in 

struction ever prepared Indorsed by 
students and attorneys everywhere 
Hasy terms. Begin now 


NATIONAL CORRESPONDENCE SCHOOL OF LAW, 
38 North Pa. St, Indianapolis, ind. 


FERRE CRORE CRON RIR EIR TE RrREROR RETR IB ED 


Engineering 
TAUGHT BY MAIL 


in arch!tec- 


CO ee 


fepcereee. 


Full courses 


i ree 


ture, surveying, drawing 
civil, meesanical, electri- 
cal, steam, hydraulic, mu- 
nicipal, sanitary, railroad 


ui Structural 


"ENGINEERING 


ephththihde LLL TT Ti 





iraduation with degrees 
$20. 00 * Hc gh Payab n installments 
a! for illustrated reular 
o-day ‘Sth year. 
NATIONAL CORRESPONDENCE INSTITUTE (inc.) 


ULE o OCC ooecceennnn nr iy 


23-47 Second Nat’! Bank Buliding, Washington, D.C 







CERN Ee RR ROR Tt Renee ae eee 





Choasands are successful 


ELECTRICAL and gaining better pe 
ENGINEERING fors.*77 sutaries study. 
TAUGHT 3x2.."%5 ~> 


teach Plectrics 
gineering hanical Engi neete 








BY MAIL ing, Me atiical Drawing, Klece= 
tric Lighting, Short Popular 
Electrica) Course, Elementary Mathematica, 
etc., by mail Study ! spare time only. 
Institute end —. - _— mas A. Edison 


and other: 


ELECTRICAL "ENGINEER INSTITUTE, 





Dept. A, 90 Liberty’ Street, Now York. 
e This * * Wind, Steam, or Horse Power 
We fer the “ EBSTER 'iy actual horse power 
for @150. leas 1° per cent discount for cash. Built 
n interchangeabie plan Built best material 





an make the price 
Made tor Ga 


eof thereture we 
ahipmen!t we 
eGesolme. Alec Horizental Engines, 4 

WEBSTEK MFG. CO., 
1074 West 15th St.. Chicage. 





mt 
nia 





Eastern B:enct ’ y Street. New York ty 
Southern Agente Boland & Gachwind ( Ltd 
So. Peter and lafsyette Ste, New Orleans, La 


SIMPLE, SAFE AND ALWAYS SURE. 


You can always rely on 
good bard work for avery 
jong time from a 


WITTE GASOLINE 
or GAS ENGINE 


They coset the least in 


WIITE IRON WORKS CO. 
1207 Wainut St.. 
Kansas City, Mo 


THE MIETZ 


“METZ KEROSENE 


and GAS Engine 

vores KEROSENE cheaper 
and safer than gasoiine Auto 
matic. simple, reliable Ne 
electric battery or flame used 
Perfect regulation. Belted or 
directly coupled to dynamo 
for electric lighting, chare- 
ine storage batt and 
all power | parpeses. 


A. Mit TZ. 
2M 










aries 





Marks , 


5 CENTS A DAY pays for 
the use of 


Che Shimer Qurter Reads 


12.000 ft. of 4 tn. strips 
single tongue and 

economical 
lthe world send 
4d Address 





ro mats 
board measur< 
the 

ntte r Head ina 
for Catalogue, 


5. J. SHIMER & SONS, Milton. Pa 


A COMPLETE 
Electrical —? 


CrOONOR SLOANE 


most 





By nor. T 
of the best 


ty 








workshop. the electrical 
engineer achools and 
col ege Comprtaing five 
books, as follow 

Arit) metre of Blectricity 
I* pages 10 
Flectriec Toy Making, 140 
page os hin 
How to Become a Suc- 
eeesful Electrician, 9 
pages #10 

Standard Miectrical Dix 
tionary, (2 pages '} 
Fire wobumes, . - page Kleetrieity Simplified, 158 
and over free pages #1 

A valuahle and indion # wlebét bore ry library 
ler Great Special Ofe r.~We will send prepaid 
the above five volumes v hound in bine cloth 
with sliver jet ' 1 } wed ina neat folling box 
as shown In the ‘live fh, at the Spectal Redeaced 
plete net rhe regular 


Price of 45.00 for. the eon 
price of the five vol ‘0 


MUNN & CO.. Publishers, 
361 BROADWAY, NEW YORK. 





| 
Lock. See Package carrier safety lock. Sash 
lock. Seallock, Trace lock. 
Logging car, G. A. Mounteastie O45 | 
Loom, GF. Hutehime * 
Loom p ector mechaniem, F. A. Whitmore. 





Lubricator, KE. H, Lanken 
Magnetic pad, J. F. Strange 
Mail baw catehber and deliverer, F 
Mebuvitt 

Malt and coffee, roasting, F 
Mattress, J. W. Case 
Mechanical driver, 1. M. I 
I movement, J bDiffenderffer 
ical movement. C. R. Gabriel 
Mechanical movement, A. Kresen et al 
Metal foil or leaf, producing. G. Alefeld 
Metal punching appliance, F. MeCarty 

W. Miles 


N.& A.W 
Linde . 


»percu 
KE 






Metals, reducing easily oxidizable, ( 
Meter. See Current meter. Electric meter. Gas 

meter 
Milk heating apparatus, N. Ernest 5.516 
Mill. See Kolling mill 
Milliner’s box M. Sutton 5.8 
Milling angular toothed bevel wheels, machine 

for, B. Polanowski. 645.428 
Milling come serew wheels, machine for. E. Pola 

nowsk HO 427 
Miter box and calculator, doubie, P. F. Me 

Donald 45.120 
Mitering machine, C. Lesmifer 465, 106 

device, 8. W. Taylor Ho, Ms 


vistening 

See Water tank mold 

t See Current motor 

wing machine, H. L. Hopkins 

, electrical, J. Natterer 

Latourell & Fischer 

for cement coating 
mg, |. Copeland. 

Nest, hen’s, 8. A. Twyman 

Nat wrench, W. 8. Vankirk 


Mc 
M 





Mc 
Music box 
Music stand, 
Nails, apparatus 


and pack 











Office indicator, C. V. B. Reeder 
Ol can, J. K. Worrell 
Oil distributing means for oil engines. ete 
Charon & Manaat 
Oven, baker's, T. Hitchen 
Package carrier safety lock. E. C. Gipe 
Package handle. H. H. Flanders 
Packing, H. Boehlinge 
Packing case, R. J. Prins 
Pad. See Magnetic pad 
Paper board, forming, K. E. Rogers 45,374 
Paper feeding machine, W. Bridgewater 45.12 
Paper hanging apparatus, wal), T. E. Moffirt 45,118 
Paper manufacture, F. A. Fletcher 45.080, 645,081 
Paper pulp dressing and evening device. H. Mel 
lor (M45.122 
Paring and slicing knife, J. W. Aller M5447 
Pent burning apparatus, G. Gercke 45.226 
Pencil. lead, A. B. Foster O45 Ny 
Pens, brushes, ete., holder for, A. Ogle om (45,487 
Percolator for coffee or tea pots, C. B. Tourville.. 645.2 
Photographic fllm, O. Moh 645.208 
Photegraphing apparatus, automatic, J F 
Raders (45.215 
Pianoforte, J. C. Ward. 542 
Pilot burner. automatic cut off, J. P. Farmer 645,168 
Pipe. See Tobacco pipe. 
Pipe molding machine, H. J. Taylor (45,408 
Plane, bench, J. A. Traut 45.200 
Pocketbook, J. Davidson 45.400 
Post. See Fence post 
Potato fork atiachment, R. M. Michael 645,268 | 
Power. See Foot power 
Press. See Wine press 
Printing press sheet perforator, H. K. King 45.204 
Propeller, steamehip. C. R. Emrich 45.34 
Provision box, window G. Plamb 5.1 
Pulp, machine for making vessels of fibrous 
Stark 645. 41 
Pump, boat, M. M. Cullen ae 
Pump, bucket chain, C. Heffner 45, | 
Pyrotechnic gun, rapid fire. W. Teale 645,496 
Rack. See Dispiny rack. Hat or cap rack 
Rail bond, C. J. Mayer (reissue) 11.812 
Rail joint, K. V. Wallace 645.259 
Rail joint testing apparatas, KR. W. Conant. 645.4M 
Rail system. electric third, G. C. Hicks R 
Railway construction, H. B. Nichols 4. 
Railway loop system, street, A. J. Trebbin 
Railway rail joint, KE. M. McVicker 
Railway tre, H. W. Blauch 2 
Ratchet wrench, C. Kingsley 645.85 
Reel See Tape reel 
Reflector, lamp, G. Shannon 645.335 | 
Refriwerater, H. B. Murdock 45.21 





burner or crematory for rene ~S garbage, 





Refuse 

onley C5349 | 
Rew ate Sve ( ‘brkscrew register | 
Reg ster dial, G. H. Alton 645.054 


Kegistering and recording machine, weight, P. 


C. Palmer 
Rein and whip holder 






combined, J. E. Williams 643 








Remedial substances from swine blood, prepar 

ing, G. Lorena 645,110 
Reverberatory furnace. H. Pahaut (45, 182 
Rock drill engine. P. H. Reardon (45.506 
Rolling mill, P. M. Weber 45.400 
Rolling mill. S. T. Wellman et al 645.308) 
Rooting, J. T. Josiin 45.526 
Rope fastening device. F. P. Howard 645, 100 
Rotary engine, FE. J. Herchert M4500 
Rotary engine, KR. G. V. Mytton 45.44 
Rotary engine, M. J. Robinson 45,132 
Rotary engine. K. Thomann . 645, 437 
Sack tying machine, J. W. Pedigo 645, 328 
Safe, screw door, (. E. Blechschmidt 645.448 
Sash lock, H. U. Prindle. 645.213 
Sash lock, U. Transve 5.441 
Saw filing machine, O. C. Pendleton 645.514 
Seale dissolver and preventer, Davis & Stras 

burger (45.419 
Secale, pocket prescription, K. W. Harmon 45,001 
Scraper, road. B. F. Shuart 645.156 
Screen. G. W. Cross 045,072 
Screws, machine for manufacturing wood, T 

Sloan 645, 199 
Seal lock, L. A. Hoerr 645.008) 
Sealed folding hollow body, F. A. Walter 645.196 
Sealing newspapers, etc., machine for. C. V. Hol 

land 45.471 
Secretary, portable, C. Goodwin 45 .0B5 
Self playing instrument, E. C. Hiscock 45 _ | 
Separator. See Cream separator. Dental separa 

tor 
Sewage to filter beds, apparatus for applying. F 

A. Barbour 645 5.160 | 
Sewing machine, W. Hiavacek tas 25 | 
Sewing machine cabinet, Abramson & Person 5.579 
Sewing machine thread waxing device, W ° 

Shultz 645, 137 
Sewing machine tacking guide, A. Laubscher 645.221 
Shirt. BE. G. Osgood 645.488 
Shoe, H. W. Fowler 45.407 
Shoe fastening. Carman & Morris . 2 
Shoe fastening, H. W. Fowler 45.468 
h polishing device, G. B. Dann 645. 18 
Shovel, J. Colognati O45 445 
Sifting, scalping, and grading machine. W. L, 

Burner 45,453 
Single tricwer mechaniem, W. M. Levy 645. 107 
Singletree and opreacer, combined, K. F. King... 646,475 
Siphon elevat« J. Lemiche!l 645 
Skate, roller, - M. Riehardson 
Sleigh k .. Jones 
Snap switch, G. W. Hart 
Soda, apparatus for producing caustic, H. & 

Anderson 
Sound finder. Berger, & Williams 
®perk arrester, J. KR. Goodier 
Smke machine, G. KE. Vandegrift 
®pindle band end bolder, W. H. Bracewell 





Sprinkler. See Street eprinkier 











“tamp affixing machine, W. R. Landfear 45.2 
Stand. See Music stand 
team and destroying and utilizing garbage, etc.. 
apparatus for generating, J. T. Robbins 45.081 
Steam boiler. EF. Humphrey 4507 
Steam engine. J. H. Fogarty 45.2% 
Steam engine, turbine, J. Young 5.28 
“team engine, valve gear, D. Valentine. 5.14 
Steam generator, Hannam & Bechtel 450) 
Steam trap. H. Helling 45h 
Stitch machine, fair. E. F. Mower 4 
Stone, composition for manufacturing artificial 
W. Hein! et ai 645,32 
“topper. See Leak stopper 
“topper fastening. P. Deviin 
Stove burner. gas, H. Phinney 
Stove, off. W. H. Wilder 
“treet indicator. electrical. G. W. Stevenson 
@treet aprinkler, EB. Balf M5. 150 
“treet eweeper, hand. F. D. Wright 45.414 


Switch See Snap «ewitc 

rable See Enameling table 
table 

Tag assorting machine, 
nan 

Trae. dDieyele license, J. h Fisher 

Tank heater, Roll & Wilhite 

Tape reel, Kx. Keuffel 

Uarget traveling H. L. Moller 

Telephone exchange system and apparatus, 
Miller 

rhermometer, oven, RK. L. Nourse. 

Thread cutter, J. W. Lane.. 


(Continued on paye 191) 


Engraving machine 


tobacco, J. V. Bohan 





4.2 


MA wR 
45571 
45,174 








MERITORIOUS INVENTIONS | 


financed or patents sold outright. Capital furnished 

for good emerprises at 5 per cent. Stock com ies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly No advance fees. PETER WHITNEY, 100 


Broadway, New York. 


20th CENTURY “Equine” 


This Ideal Gertieman’s Launch, one Gntehet, 
simple, seawetthy, safe, reliable. ats & 6 § 
miles. Guaranteed for one year. Price $200.00. War 


now, avoid Spring rush. Send 10 oe ger handsome 


76- page catalng ue of Steams and Sail Y lessee. 
Row Boats, Cances. RACINE BOA ANU- 
PACTURING CO., Box D, RA RAC! NE, W Is. 


= MARINE MOTORS 


are GUARANTEED to 
GIVE SATISFACTION. 


Durabie in Construc- 
tion and Basy and 
Safe in Operation. 


tc? Send for Catalogue 
and investigate our claims. 


TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. S. A. 










UR 












Truscott Vapor 


Write for book of paint helps 
and learn why and how Pat- 
ton's Sun Proof Paints are 


4) GUARANTEED for 5 YEARS. 


Liberal inducement and agency 
to dealers. 
JAMES E. PATTON CO., 
227 Lake St., Milwaukee, Wis. 
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FACTORY TO USER 


Direct at Wholesale. 
om its aena 


HAVE NO ACENTS 
pameeneney A 


——-~Ky 1 We ive Ay 4 
slusively. ° 

bo risk for weahip al 

3; we guarantee 

Phaetons, Spiders, 

Open and Top 

paeoae, Milk Wagons 


ee Sates sake oats SS 





-|DON’T LEAVE YOUR KEYS 
in the front door. Fasten 


by the ons. w ashe 

burne Patent Fastener. 

Slips on easily, grips like grim 

death. don’t tear the fabric, 

released instantly. By mail, 

oe. a atalogue of other 

_—- AWRY, CAN RING Co. 
f Box P, aterbury, Conn. 





STANDARD STRAINER Co., 


Dripless Tea and Coffee Strainers. 
37-40 MAIDEN LANE, 
New Vork, 


Nickel-plated, 
25 cents. 


AGENTS WANTED, 







in the end than amy seeds 

that only cost half as much. 
Tested, true to name, fresh and 
reliable. Always the best. Ask 
for Ferry’s—take no others. 

Write for 1900 Seed Annaal. 
D. M. FERRY & 00., 
Detroit, Mich. 





A CHINES, Gyrtice, Eas! "ihe vi E ViETER 


FG. CO., 388 Clinton Street, Milwaukee, Wis. 


ICE & 








BICYCLE REPAIRERS’ SCREW PLATE 


Cut & threads 1-4, 5-16, 3-8, 7-16,1-2. Retails $5.00. Our special 


cash offer $2.50, when money accompanies order. 


Send 25 cents for exhaustively written Treatise, 
“ How to ayer nnn concn ad 


S| YEARLY FOR REPAIRS. 


has beer 


| 


on it conts a trifle 
leas than $! per year 


to keep our 

ing : nes in 
repair. That speaks 
well for their supe 
rior make and dora 





“eadoqerey ) 205 pas 






bility, doesn’t it? 
There i¢ no more 
economical or ser. 
viceeable engine 
made for mines quar- 


ries d ke 
Mach cheaper than 
steam. Both friction and geared holt 6 to 150 h. 

Gasoline ‘Engine ce, Boulevard, 


Storage Batteries 
* Morrison System, « 


Long Life. | 
High Efficiency. | 
Great Capacity. | 
Superiority. 


Weber Gas & 


; Kansas Crry, komme Cove, Bie 








Cast Plates. 
Perforations. 
Applied Paste. 
Infringement. 


Electric Chemical Formations for all Purposes. 
Central Station, Power and Isolated Plants. 
Automobile Cells a Specialty. 
Send us size of your Containing Cells and Specifications. 


[3 Send for Circular S. A. 


HELIOS-UPTON CO., 


Address al] communications to 


224 Fullerton Avenue, Chicago, Ill. 





BUILD YOUR OWN ENGINE. | 
is | GASTINGS 
ee GASOLINE ENGINE S LAUNCHES 


GERE LAUNCH~ENGINE WKS 





| the 


THE FRASSE CO., 


38 CORTLAND ST., NEW YORK. 





prloneis of Receipts, Motes & Queries 


12,500 RECEIPTS. 708 PAGES. 


Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in 
Half Morocco, Postpaid. 


a. HIS great 
work has now 
been on the mar- 
ket for nearly 
six years, and 
the demand forit 
has been so great 
that twelve edi- 
tions have been 
called for, 

The work may 
be regarded as 
the product of 
studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
worid; the infor- 
mation given be- 
ing of the high- 
est value,arrang- 
ed and condensed 
in concise form, 
convenient for ready use. Almostevery inquiry 
that can be thought of, relating to formule used 
in the various manufacturing industries, will here 
be found answered. 

Those who are eugaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are tn search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 


MUNN & Co., Pustisuers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 








TO LIGHTEN ‘LABOR 


A new invention to save time, labor and expense. 
dirt and odors. No waste fuel 


heat in two minutes, burn but two feet of gas per hour and cost only two 


cents per day. Can be attached to any gas bracket. By 
on front of the tron-—as shown in cut 
reversed and ready for use on the other or clean side. 
in constant use 
the market. Price, $5.00 for No. 6 (Household size). 
any part of U. 8. on receipt of price 


'43 LEONARD STREET, 


Abolishes soot, 
no sweltering over hot stoves. The 


it becomes released and is then 


It isthe most convenient and economical sadiron on 
Sent prepaid to 
Moneyrefunded if not satisfactory. 
t#™ Send for free Booklet on Household Specialties. 
HOUSEHOLD SPECIALTY MFG. CO., 
NEW YORK CITY. 


pressing lever 


It can be kept 





























MARCH 24, 1900. 


Scientific American, 

















« aanatihs etiaadiies tiie tier ethdnnas 


“ON APPROVAL M ie son Approval 
subject to return at our expense if found posi- 
tively the best ever sold at so low a price as we name. 





* PATENT APPLIED FoR, 





$ 85 

— This Desk is48 inches long, 30 inche« 
wide, # inches bigh. It has a tine quarter- 
sawed oak front, closed dack, froni base mould, 22 

reon-holes, 9 file ~ any 2 arm bea 
ters, and 3B cei mnpt ete letter files. This desk 
as a good ‘polish vish, and from a dealer would 

st $28 to 5 

WE PREPAY FREIGHT to all points east 
f the Mississippi and north of Soutb Carolina. 


ee ee ee ee ae ae 


nts beyond on an equal basis.) 
Write for our Complete Catalogue No. “ S 2.” 


, The Fred Macey Go., Srand os ad 


4igvw Makers of Office and Library Furniture 
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In South Africa a special 


corps of correspondents and 


photographers, headed by | 
Julian Ralph and Howard 
C. Hillegas are working for 
COLLIER’S WEEKLY. | 


COLLIER’s WEEKLY bas the largest circula- 
tion of any periodical in the world that seiis 
for $3.00 or more per year. For sale on all 
newes-stands. 10 cents per copy. Sample copy | 
free. Address COLLIER’S WERKLY, 521 West | 
13th st 


, New York City. 




















our OWN MOTOR 


Comp ou e seaneiee * of Lh. p. Jacketless Gas 
oline Motor in oor Ox SIVE MOTOR NUM- 
B 72 pages. Con*ains man otner interesting arti- 


re 0 cents—stamps or coin. 
MBER treats fully of Steam 

Automobiles. 10 cents—stam or coin Sub- 

scription $2.00 a year; 6 months, $1. Foreign, $5.00. 

Subscribe for a year, from January Ist, . and you will get | 

both numbers. iF Mention this pay 

THE rae S AGE, Weekly. Established 1895. 

1560 Nassau Street, New York 


cles on Gasoline Motors. 
STEAM BOIL LE N 





BICYCLE TIRE REPAIRING.— THE | 


Mending of Single Tube Tires.—A practical article ilias- 
trating the method of inserting patches and plugs with | 
pliers and pluggers, together with rubber band plugging 

and the use of puncture bands. 9 illustrations. Con- | 
tained In SUPPLEMENT 4102. Price 10 cents. For} 
sale by Munn & Co. and all newsdealers. 













Mus cat be 
aloj ana MM E 
price list B 7 
on ppl erkefeld Filter 
4 gives a continuous flow of pure | 
j water in large or smat! quantities. The | 
eylinder is made of Infaserial Earth, 


which retains all minute germs and } ~~ 
rities. The cylinder can be easily reac 
and cleaned as often as necessary, and 
taken out and boiled for sterilization pur- 
— Rapid filtration and the purest of 
er 


uarant i 
BERKEFEL D * ILTER ©O., 2 Cedar St., New York. 


WILL POWER 
NERVE FORCE 
STAMINA 


CALL IT WHAT YOU WILL 


Ad oo le power that controls human destiny. It is 
Ge bey ct, business and social success. If you come in 
conta con B ges) you cannot afford ee pe this 
Hl give you an ines! v owe 
others. We guarantee it, or forfeit ane —— 
a. Xn mew system you can learn in a few days at your 
3 —— _ beautifully (llustrated free treatise tells you 
be ped Putinguished clergymen, physicians and public 
me ee Fae t 2 country are studying this wonderful science, 
and addremen of 0 = wey CAD 
a a few highly successful grampates of our In- 
— ~ sig we not permit mentioning more 
Nag ELLER, box 900, Gorman, N. Y. 
BRINK Messtncen, No. 4 W 
Rev. J. C. Quine, D D., Ph. 1. 
We have tho yosands of letters of highest recommendation 
many of which are poblished in our free book. Do not send 
money, the book is free A postal card will bring it. Address 


NEW YORK INSTITUTE OF SCIENCE, 
Derr. M.R.10, Rocuester, N.Y. 


3 Gi 8. Lav- 











Threshing machine blower, 3. D. Diller......... ‘ 
!'breshing machine brace, W. Heidecker......... 
Te See iiway tie. 


Tire, cushion. 8.5. Miller phe 

Tire, pneumatic, H. Buchignani 

Tire tightener, F. M. Marney.. 

Tire, wheel, W. Corliss 

Tires, mold for vulcanizing, ¥. H. Bolte. 

-_ repair plug for Gppematic, L.. A. Carpen- 
er 

Tobacco pipe, T. G. ¢ ‘Nittord.. ‘ 

Trace lock, Kirkscey & Bowden. 


tot 


PERFORATORS OF ALL METALS 


THE HARRINGTON & 


\ ‘1 
‘ me GO 


oN 


KING PERFORATING CU 











Type setting machine, P. H. . 6.52 


Track gage. J. b. Green. 
Traction wheel for agricultural machines, C. A. 
A. Kand..... 5.429) 

Tramway, cable, W. Dusedau. ” 665. 1M fer €xe an @ 
) na Ste Room trap. 

rren¢ ie. 3 du Brul. 645.406 | 
Tree protector, W. Watt . 5.518 ies le ae | ti. WOHICAGO 
T ing making machine, C. P. Schlegel 45.205 * ° 

Trolley, Dennis. - 645,351 | 38 Bromfield St... BOSTON 
T prolley | head, E. J. Rauch 645, 1883 817 babar St. 
Trough. See Watering trough. ANSAS city, MO 
Truc k, collapsibie. Green & Kiliott............ 645,524 | 209 North Sth St. 

Trunk fixture, D. Goldsmith. . Fe em 645.170 . Louis, Mo 
Truss, hernial, H. Becker................. 645,089 432 Diamond St. : 
Tub. See Bath tub. - Pr 

Tube. See Collapsible tube. ITTSBURGH, va. 
Tube joint. W. Hiliman.. 645.24 3 West Baltimore St. 
Tubing, wire conduit, C. D. Richmondt 645. 187 BALT ORE, mo. 


cGrath 
Valve, W. B. M. Bashline . 
Valve, F. F. Field. 


--» B25 
. 64a, O78 





et al 
Vaive, steam engine, A. Tandiler.. 
Valve, throttle, Goodell & Lobes. 
Vanner, H. T. Benson.. 
Varnish for drawings, fixative, Chialiva & Du- 





mt 
Vehicle budy hanger, H. C. Marteii.. 
Vehicle, motor, H. Stommel 
Vehicle, motor, W. O. Worth 
Vehicle reach coupling. D. J. Marston. 
Vehicle seat, sappromental, N. Mars 





Vehicle wheel brake, G. N "Windle 
Velocipede, T. Toison, 
Velocipede, railway, 2 G. Matthews . 645,115 
Wagon attachment, M. Kelly.. - 5473 
Wagon box, T at " . 52 
Wagon jack, sole locking. 0. Long.. 645,529 
W agon, speed, 8S. Morden...... 645, 
ver opparaius ‘for making plastic ‘or concrete, 
SL. .usseevs enn, de<gbeadied 645.325 
w eo machine creel, Slingland & Kuett. 645,376 
Washer. See Bottle washer. 
Washing machine, Dodge & Zuill......... 645,464 
Washing machine, A. J. Smitn.. 45.903 
Wasbing machine, J. 8. Wilson. - 645.157 | 
Water closets or urinals, silent flushing appara: 
tus for, J. Challender 645.208 
Water, purifying, A. Schantz............. 645.190 
Water tank mold, I). BE. Forker..................... 645,254 
W ater tower, portable. H on Gorter. 645,470 
Water wheel, 8. J. Tutthil 45,221 
Watering trou, G. H. esi.’ . 645,582 


Waterproofing com po- board, means for, Springer 
& Jobnson. : (45 





Welding, electric. Brown & Morse... 645,006 
Wheel. See Car wheel. Water wheel. 
Window, M. Haberie. ontu (45,357 
Window fastener, A. T. B. Markham 645,118 
Window fastener. storm. J. H. Pease.. 645,489 
Window, reversible. H. K. Whitner............. 45,158 
Wine press. W. H. Hommel....................... 645.304 
Wireworking tool, B. B. Feltus................. 645,076 
Woodworking machine, L. Platt................... 645,329 
Woven fabric. M. R. Hartz. ones 645.318 
Wrench. See Nut wrench. Ratchet wrench. 
Tenstien, wrench. 
Wrench. C. English.. g2 tasere cote cceessecces 645.074 
Zine Sebucing apparatus, Bh Wee deiacavthepenst 179 
r 
DESIGNS 
Belt body. J. Livingston.. ibuduncesocecnceoenatel 32,351 
Belt body postion, A Sanders anes 32.350 
Bracket, wall, KE. Cliff................... Be $2, 86 
Carpet stretching ~ <8 R. J. & F. Wright... , $2,342 
Carpet tacking device stretcher plate, C. 


(napp ad 
Drawing roll clearer, W. E. Keach..... 
Flagstaff socket. W. Har 
Flower. artificial, L.. P. Weber 
Goffering tee, L. P. Weber...... 
Grain drill point ¥ shovel, H. Fank.. 
Horseshoe calk, BE. Cottrell.... 
Horseshoe pad. y Kronenberg 
Hose ree! bracket, KF. Cliff 
Hose ree! end disk, E. Cliff 





Knife, fish cleaning. W. J. Irwin 
Knife, orange, M. E. Bailey . 
Picture om ing cabinet, L. Canda.. 


Scale frame, J. Jungwirth 

Shafting banger frame, A. P. Sioan, Jr 
Silversmiths’ stock, 8. h. Leavenworth 
Spoon, W. T. ¢ ogblan owes 
Tire, rubber. 8. 8. Miller, : 
Velocitpede crank arm, A. M. Price. : 

v wy gt ec rank arm and Gree * wheel Sange, | 








32.349 | 
Watch plate, Ww. SUE chadusdcktnmeioentbedaies 32,500 | 
TRADE MARKS. 

Bags and twine with which to sew same, Fulton 

Bag and Cotton Mills.. . oo 
| Cotton fabrics, Siemssen & C ompany. N38 to MS 
Cream for toilet use, M. M. Dietrichson . M315 
Cure for rupture, W. 8. Rice M4319 
Embroidery materials, certain named, H. B. Phil 

brick M308 
Fabrics and wearing apparel made therefrom. cer 

tain named, C. Commic M313 


Gas manties, incandescent, Conssiidated Incan- 


descent Laight Compan, MoM 


Liquors, certain pomes malt, J. & R. Tennent M221 
Lotion, Lecaron & 34,317 
Medicine for catalan named purposes, Firm of E 

BOGE. «0009s 5 0as0cesdandcer es! Gocecoces . 34.318 

Ointments and lotions. B. Goldstein. . M316 

Remedy for botts, colic, and lockjaw, A. Mitchell. 4.420 

Sirup ana sugar, Abram Lyle & Sons.. 42 

Tin and terne plate, a Railway Supply 
Company.. aan aie? t . es - 436 

Tools, certain named, “Armstrong Brothers Tool 
Company.. 4.926 

W ood strengthener and preservative, P. C. Reilly 4.433 

LABELS. 

“ Agate Nickel Steel Ware,” for agate nickel stee! 
ware, Lalance & Grosjean Manufacturing Com- 
POMPess odvegsce 7,409 

* Beechams Cough Sirup.” ‘for a medicine, J. H. 
Wileox 7.406 

‘ Blossom Nectar Honey,” for honey, W. A. Sel- 
ser -. 7401 
“ Escapernong,” for wine in bottles, P. Garrett 7,400 
“ Fermented Milk Food,” for a food, M. L. Arake- a 
7, 


lian 
“ Knight's Fine P erfumes.” for perfumery, Knight P 
Manufacturing Company. 
“ Leatherine.” for a leather preserver, W.B&J. 


W. Sudiow 7.408 
“ Paris Ice Cream,” for ice cream, J. Economopou- 

los sanction .. 7,408 
“Pure White Clover Extracted Honey.” for am 


honey. Ww. A. Seiser... coow te 


* Reinola.” for cigars, U pmann & Wilcox 7.399 
* Rose and Cucumber Jelly,” for a lotion, Charles 
w right Company... .......- TAN 
“ Triplets,” for cigars, Orr. Home & © ‘om pany.. 7.398 
* Veribest,” for flour, Whiteman & Patterson. 7.406 
PRINTS. 
“ Order Genuine Machetes of Collins & Company. 
The Best Are the C eaveuneates “for machetes, Col- ” ans 


lings Company.. 





636 Coffernte Hy 
SAN FRANCISCO, CAL. 

We will save you from 10) 
to 50s on Typewriters of all makes. Send for Catalogue. 














(Cover drawn back showing Air Sack and method of inflation) 
Por CAMP, YACHT, HOSPITAL and HOME, 
Also AIR CUSHIONS adapted for all uses. 
Send for Catalogue. 

MECHANICAL PABRIC CO., Providence, R. 1. 


Perfection Electric Alarm Clock. 


A great improvement over the 
ordinary alarm clock. Rings un- 
til you get up aud stop it. 34-inch 
silver-toned bell. Battery lasts 
2 to 18 months. Highly orna- 
mental and effective. [2 send 














THE J. JONES & SON CO. 
64 Cortlandt Street, New York. 


MORAN FLEXIBLE JOINT 


for Steam, Air or Liquid 
Made in i. sizes to stand any desired 


presen . 
Moran Flexible Steam Joint Co., tne d 
pts Third Street, Lout ISVILLE, 4 


Bate a whe 


ne, oil, gas, or common cook stove, 


a Reduces Fuel Bills One-half 


P? Makes tough meats tender. 

Prevents steam ardodors. Whistle 
when cooker needs more water, 
Seta, Bicycles, Watches, and 
able Premiums given with 
... Jookers. Send for itiustrated 

express. Agents Wanted. 
R 0O., Box vi. Toledo, 0. 


., Steam aeal over a 00xe on 


TOLEDO codu! 


50 YEARS’ 
EXPERIENCE 








Trave Marks 
DESIGNS 
CopyrRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is. probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, Without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientific journal. Terms, ® a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,2¢: 800. New York 


Branch Office, #25 F St.. Washington, D. C. 


Instruments, Drums, Unifo 
& Supp. ten. Write for cata) me ab 
illustrations, FREE; it gives in- 
formation for musicians and new 
bands. LYON & HEALY, 

88 Adams &t., CHICAGO. 


GAS LIGHT I5c A MONTH, 


Any ~~~ ny Where, 100 Candle Power and 














expenses and @ steady job 
to good agents selling our 
Gasoline Lamp. 
BRILLIANT GAS LAMP 00., 42 State St., Chicago. 
ReOnT 
35 NASSAU STREET, NEW YORK. 
(A BC Code.) Cable Address: BRYAXE, NEW YORK. 
000 Vous costs 150 
. We tt $4,000 on our new book, 


$4~ A DAY SURE Above 
CALCIUM CARBIDE 350% 







ta It telisit all. Leading poultry 
men have written special articles 4 it. 192 


Sxl! im. IMustrated. It's as good as 
Gyphers Incubator 
Out hatch any other 


GrcHERgmevEaTon ce. 









Address nearest office. 
_ Boston, Mase. 


310 First Premiums 
ed to the PRAIRIE STATE 
inc CUBATOR uaranteed to operate 


in any climate. Bend d for catalogue. 
PRAIRIE STATE INCUBATOR CO, Homer City, Pa, 





of the specification and drawing of 

any patent in the foregoing list. or any patent in print 

issued since 186. will be furnished from this office for 

10 cents. In ordering please state the name and number 

of the patent desired, and remit to Munn & Co.. 361 

Broadway. New York. Special rates will be given where 
a large namber of copres are desired at one time. 


ca ‘getuend copy 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
ing list. provided they are simple. at acost of $40 each. 
Tfcompiicated the cost will be a little more. For fuli 


address Munn & Wo., roadway, New 
patents may also be obtained. 





York. < 


This desk of handsomely figured 
or imitation mahogany; polish 
nels; double top and writing bed. Till work 

boxes and letter files stations ry 


ining documen 


compartment covered by curtain. 
Min.; Height5iin, Price 
on approval freight pre aid 


——- retpetton beyond. 
No. 


ered a, free. 
AMERICA’ 
15-20 E. VanRuren St., 





| Co. Speed I 








for Vireular and Price List 8. A, | 


‘MODELS . 


| 


FOR SAL —at Lew Price—the following list 
of Machinery -uaned but short time 
3 Baker Bros, Geared Dri}! Presses (joined) 2 Sspindle 
Barnes Drill Presses. 2 Warner & Swasey Turret Lat bes, 
1 9-16 in, hole through spindle 2 Warner & Swasey Tur 
ret Lathes, 2 3-16 in hole through spindle, 1 12-in. Swing 
Pratt & Whitney Speed Lathe 1 small Progling Ma- 
chine- Garvin } ac nine Co. 1 Sprock»: Milling Machine 
Garvin Machine Co. 1 10-in. Swing Diamond Machine 
athe. 1 i4-in. Swing Diamond Machine (o 
2 Pratt & Whitney Wheel Trueir Tables. 
Tables. 2 Wheel Tracing Stan 1 Kim 
1 Pratt & Whitney Frame “Drilling 
Machine. 1 Fox Machine Co. Tube Cutter, 1 Fox Ma 
chine Co. Rim Washer Press. 2 Diamond Machine Co 
Belt Strapping Machines. 2 No.3 Diamond Machine Co. 
Buffing Machine. 2 No.2 Diamond Machine Co Buffing 
pace pines 1 No.5 Emery Whee! Grinder (double 1 
Fg | woeel id x S Sas Brazing Stands— 
comtete Tu age‘ 
DUEBER WATCH ¢ CA e MFG. 6. CO., CANTON, OF 10. 


“Dies & Diemaking,” $1, post aid. J. L. 
LUCAS, Bridgeport, Ct. Send jor Index sheet. 


a Yh for Cireuler “M."’ 


TURBINES S3ASster Pet's co, 


THE MOST SIMPLE ana reliable gasoline engines 
on the market. Automobile, Marine, Stationary, Write 
fur particulars. Mianus Motor Works, Mianus, Conn. 


8 Lathe. 2 
heel Lacir 


. 
Drilling Machine. 


RANSOM AUTOMATIC GAS MA- 
} NE. Gas made from Gasoline. RANSOM GAS 
MACHINE CoO., 371 E. Water St., Milwaukee, W's 


WANTED some one to manufacture, for an interest 
a valuable cooking utensil. Patented tn 
United States and Canada. Address, MISS JENNIE 
R. MORGAN, Colorado Springs, Colorado. 















PE WHEELS. waosts & TXPERIMENTAL WORK. SMALL MACHINERT 
WOVELTIES & ETC. W TORR STENCH WORKS 100 NASSAU &° M.¥: 


& EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. Baillard, 106 Liberty St.. New York, 


INVENTIONS PERFECTED. 
Accurate Model and Too! Work. Write for Circul 
PARSELL & WEED, 129-131 ‘West Sist St., New York 


D AMOUR &l LITTLEDALE MACHINE CO: 
ore fee of — ore toe i= 





sae CORK SHAVINGS.... 


HEROLD & CO. 
Lisbon, Portugal. 


EASE ‘PAYS EXPENSES and 
per month. Steady position ; self-sel- 
ler: no experience needed Send 2¢ for contract 
Pease Mre. Co., Cincinnati,O., Dept, 10, 


TV/TAGIC LANTERNS, SLIDES, FILMS, 
and MOVING PICTURE MACHINES. 


w~ Write for our great Bargain L 





Price 10 cents. 
; 


| can operate our outfits successfully. 


9 | ial), 





phowing the greatest desk values ba 4 
ddress either 


N DESK COMPANY, AMERICAN STORE 





iat. 
WILLIAMS, BRown & EARLE, Dept. C, Philadelphia, Pa. 


BOYS PAPER PREE if you wil! send names 


of i boy friends over 12 years of 
age we will send you the Star for 3 months 

free. reatest boys’ paper published. Address with 
stamp, THE STAR, Dept. 84, OAK PARK, ILLS, 


patent invention for interest in 


Capital furnished to 
be used as ad- 


Want inexpensive article that ma 


same. 

vertising device Must be exceptionally bright and 
clever. Give full particulars. Address, Advertiser, 
Box 773, New York. 


is dis 0 BICYCL E FR EE 


Agent wantedin each town. Give refere B.. 
and send for catalogues. Enclose stamp. 


MEAD CYGLE CO. Dept. © x, Chicago — 
BABBITT “METALS.—SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1'2:"* 
For sale by Munn & Co. and all new 
ri dealers. Send for 1897 catalogue. 

how to make 63 aday 


3 a ay . ure : absolutely sure; wo 


furnish the yi and teach you free; you work in 
the locality where you live. Send us your address and we will 
explain the business fully; remember we guarantee a clear pro 
fit of @3 for every day's work, absolutely sure, write at once 
tt. DeTROIT, NICK, 





Send us youradsirers 
1d we willssow you 


ROYAL MANUFACTURING CO... Box 
Entertainin 


Se MAKE BIG MONE the Public with 


Motion Pictures, the new Grapbo-Ampliphone Talking 
and Musical Combination and Panoramic Stereopticon 
Views $60 to $40 per week without previous experience, 
Only a littie money needed to start with, and any man 

Write for catalog. 


| Entertainment Supply Co., 66 & 68 Fifth Av., Chicago. 
L.HOLDEN 


St. PurLaverenia PA 


ICE, MACHINES 


FILM CARRIER. The Secco Film Co. are pre 

red to immediately negotiate 
pe the purchase of the rights of a suitable carrier for 
their Secco Films. information may be obtained on 
appiving to the Manager Secco Films (British and Colon- 
LAd., 39 Lombard Street, London, Pngland. 










*1336 , B. 


Sout MANUFACTURER 


REGEALED 





Experienced |raughtsmen wanted on mill machinery 
and machine tools. Permanent employment assured to 
rapid and accurate draughtsmen, Bethlebem Steel Co., 
So. Bethlehem, Pa. 


A first-class Metal Pattern Maker. One 


WANTED. 


who has had experience on Valves. None but experts 
_. }. E. M., Bo: M., 


Box 73, , New York 


$4 98% 


need apply. 
IP YOU CAN Fee a lt 
BUY THE BEST! 
EAGLE Ware 
Be. 8. 14-k., Ge ed, 
ab) lehunting ‘ ty 
rican stem wind and 
. Fallj ewelled. Sent 
Cc. 0.0. for$4.98 
with privilege ofexamir 
tion before paying; i inot ! 
order express agen tto return 
correct address, neare os nae 
fice. Mention Inc 


RAGLE WATCH CO., Dept. K, €6 Maiden Lane, Sew York City. 









atist 
Gl 








sy rtered cal 


nish; © 


Length in.; 
$33.50. Shi oped 
east of the Missis- 
Our handcome cata- 


STOOL. co. 
St., New York, 














Pree 





By 2 SSeS enen> 


HOROUGH® INSPECTIONS): 














Long Dist 


tance 
we Traveling 


ie easier accom- 
plished with an 
Automobile than 
with horses and a 
carriage. Up hill 
or down dale a 


WINTON 
MOTOR 
CARRIAGE 


is equally easy to 
operate "he 
speed de pends on 








Price $1,200, No Agents. 


your will it requires no hay or oate and never gets 
Winded” even in a bundred-mile run. It costs about 
half a cent a mile to runit. Hydro-carbon system 


ER” CATALOGUE FREE 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio 
Mastern Department, 10 Broadway, New York City 


CHARTER Gasoline Engine a 


ANY PLACE 

BY ANYONE 

FOR ANY PURPOSE 
Stationaries, Portabies, 
Engines and Pumps. 


(7 State 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Wolverine" Gas and 


Gasoline Engines, 
a and MARINE. 


your Power Needs. 









The folverine 


est engine i r its power 

ulres » censed engineer 

Tos slutety ~~ Manuf'd by 

WOLVERINE MOTOR WORKS, 
12 Muren Street, 


Grand Rapids, Mich 


“Light of fis” Lamp 


The Smallest Portable Electric Light. 


Weirht. ¢ ounces. 
% inch diameter. 

8 inches 
long 





Uolize all Ja 
other porta- 7a 
bie lighte, 
the batter- <= 
jes Of the 
“Ligh* of ; 





tal; 


Gasolene 
which we have demonstratec 
to be the most practical power 
in the market, occupying a 
space uf Is x B® inches, manu- 
ight or hortzon- 
T pounds. We 
build from one to eight horse 
For vehicles, boats 
and light stationary work, 
we can prove superiority. 


power 


2” Send for Cireular. 


POPE SALI 


HARTFOR D 


Heieutific 





EPARTMEN 
CONN 





American, 


_ Maren 24, 24, 1900. 








Our reputation insures 
your satisfaction. 


J 


Chainless 
Bicycles 


are @ prudent purchase. 


Why experiment with 
wheels of lesser reputation? 
It is simply a question. of 
knowing what you get, or 
guessing at it. 

Prices, $75 and $60. 
Columbia, Hartford,Stormer 
and Pennant Chain Wheels, 

$50, 25,30, 25. 


Columbia Coaster Brake on chain- 
less or chain models, $5.00. 


See Columbia and Stormer catalogues. 











His cut shows our four 
cylinder, #4 
power, non-vibrating, 

shifting spark, varying speed 

from 100 to 1,500 revolutions, 

Vebicle Motor 


factured u 
weight 


horse 





i 
BUPPALO GASOLENE MOTOR COMPANY, 


Dewitt and omared Streets, 


Buffalo, N. Y 


CHRISTIANA, PA,, U. S. A. 
ENGINEERS, FOUNDERS, 
and MACHINISTS, 


Mfrs. of TURBINE WATER WHEELS, 
| adapted to all duties. Power Trans- 
mitting Machinery, Gearing, ope 
Wheels, Friction Clute ies, Shafting 
| leys, Hangers, etc. 
tc” Catalogues on | application. 


THE ELECTRIC HEA TER. —A VALU- 

| able paper, with working drawinge of various forms of 

the elettrical heaters, including electric ove 
electric pad for the sick, ete. 6 ti!" 

v. | Bt AMERICAN SUPPLEMENT 1112: Price 10 cents. 
or sale by Munn & Co. and all newsdealers. 








= ’ ie the only 
reve raible Marine Gus Engine E 
on the market. It is the light SAVAG 
Re- 
beter or 
-303 CAL. 


Point Blank Range for Hunting. 
The Only Hammertess Repeating Rifle. 


Hammerless Magazine Rifle 






The most reliable and safest rifle ever 
Manufactured. Shoots six different cart- 
ridges adapted for large and small game. 
tS Write for Descriptive Catalogue A. 
SAVACE ARMS CO. 
UTICA, NEW YORK, he S. A. 





wniees used. For 

a good light for 

short mite evale, 

this lamp is pre 
emine nt ne 
Light of Asia” 

» is made with 








and is mounted in 
an aluminam sheii cov- 
on oe = aa 


$3.00, 
PoOSTPAID. 
Every one Guaranteed. 
Electric Contract Co., 
6! Elim Street, 


Paice 





NEW YORK. 
T. AUM EN, Ph.D., F. J. MA"WALD, L. 8. Mort, 
President Vice-F res. Sec. and Treas. 





th Austen Chemical Researeh Co. 


Burglar Alarm. 


isa 


Smith 
& Wesson 


Revolver. 
SMITH & WESSON, 14 Stockbridge St. 


159 New Montgomery St., 







Catalogue for a Stamp. 


Springfield, Mass. 
San Francisco, Cal, 








A WONDERFUL 
|_LIGHT. 







CANTON 
Incandes- 
cent 
Gasoline 





Costs for service one-fifteenth 
as much as electricity, one-thir- 


. Lamps. 
teenth as much as acetylénue,one- Removable 
Tank. 





' 
| 
| feleventh as much as gas, yet a 
leasanter, brighter light than 
hese. Fine print read 45 feet 
away. 100 candle-power twenty 
hours costs 3 cents. No odor, 
noise or smoke. Never out ot 
order. Lasts a life-time. Orna- 
mental; portable. Chandeliers, 
ndants, wall ard bracket 
ps. Best for country or city 
home or office. a iuaranteed 
as represent eney 
refunded, All styles. m Write 
for catalogue. Agents wanted. 


Canton Incandescent Light Co., 


CANTON, OHIO. “Turn on the light.” 














of Technical Problems 


Experimenta! Investigation 
Improvement and 


Researeh Work for Maoufacturers 
Invention of Processes and Products 
Wastes and Unappiied Substances 
ufactaring Costs. Testing, Perfecting, intruducing and 
Disposing of Processes and Products. Manufacturing 
Formulas. {2 Erplanatory Circular on Application 
52 BEAVER STREET. NEW VORK. 





All Varieties st 10 West pri Rest Kailroad 


Track and Wagon Tt ery ck Scales mad 
Also 1000 useful articies, inciading Sates 
Sewing Machines, Bicycles, Touls, ete. Save | 


Money. Lists Free. CHICAGO Sc ALS Co., Chicago. UL 





USE. 


HAS PROVED PERFECT 
FULLY GUARANTEED. 


safe and easy you do it 
every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
keep down wher ting. You can adjust it to 
any make of cycle 

Our Acetylene Bicycle Lamp is superior in 
construction to 


OVER 25,000 IN 


EASILY PUT OW 
AND RELIABLE 


mes a 


Coasting bec« 


any made 
(ilustrated pamphlet giving detatied inJormation 


regarding Brake and Lamp, sent on application 


ECLIPSE BICYCLE CO. 


Box X, ELSURA, N. Y. 

















8 CAPE NOME, CAPE YORK,—~ 
— ST, MICHAEL DAWSON 


ALL POINTS ON THE YUKON RIVER 


DIRECT. 


Operating ITS OWN Fleet of First-Class Ocean Steamships 


ST. PAUL, PORTLAND, BERTHA, RAINIER, DORA and others. 
Full Line of River Steamers on the Yukon. 
Under contract to deliver United States Mails throughout the Territory. 
First Departure, APRIL 30th, and Fortnightly thereafter. 
Fer new Folders, Maps and further particalars as te Freight and Passage, write to 
ALASKA COMMERCIAL COMPANY, 
310 SANSOME STREET, SAN FRANCISCO, CAL., for all particulars. 


E 
E 
D 
Ss 
A 
F 
E 
T 
Y 
5 
M 
F 
R 
T 


‘e. Utilization of Y _—, 
Reduction of Man ——_ 





§ Acetylene Burners. 


Samples, 4 to 1 foot, 26c. each 
Anew bareer for STER Boric ONS. 
Highest C. P. possible. 
State Line Talc Co., Chattanooga, Tenn. 


LLEL CHBE wot ban 


MPSALL Sits 





AND 


NEW CHAMPION PRESS CO., 
C. OLM£SDAHL, Manager, 
MACHINISTS, 


Manufacturers and Dealers in 
JOB PRINTING PRESSES 
AND HAND PRESSES, 
Ms wo Pigsting, eng os all 
Machinery a Specialty. 
173 anamp ST. NEW YORK 


















NOB te) 18) 31 8 ee ee 


SUB 
























MARINE TELEGRAPH. —A POP- 
ular article upon cable ing. SOTENTIFIC AM- 
peigan Vt | 1134. ce WW cents. For sale 

y Munn & Co. and all 








All styles and sizes 


are shown in our 
Blue Book — Free. 


New ENGLAND 
WartcHr Co. 
37 Maiden Lane, N.Y. 
149 State St., Chicago, 
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E have been increase 


obliged to.. 


our mechanical plant 50% 
in order to meet the........ 


growing demand 


FOR 


Smith Premier 
Cypewriters.... 


This sispty means 
more users. 






































of Smith Premiers 
every where. 


Preniex popularity | Sin. 


SEND FOR ILLUSTRATED CATALOGUE. 


Smith Premier Cypewriter Zo 


Syracuse, N. ¥., U.S. A. 
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